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. Lat, SasH AND ForESTRY 


By EMANUEL FRITZ 


Associate Professor of Forestry, University of California 


| 
\ ’ J HAT have lath and sash to do 
with forestry? Superficially not 
much, actually a great deal. Lath 
and sash are to the lumber industry and 
forestry what the hides, hair and blood 
are to the packing industry and the stock 
raiser. Without a market for the latter 
and other incidental products the packer 
would have to load his overhead and 
operating expenses on the chops and 
steaks and the stock raiser would have 
to be satisfied with less money for the 
animal on the hoof. If lumber, likewise 
only a part of the total product of the 
log, must bear all the expenses of lum- 
bering the worth of the stumpage is less 
than if utilization were more complete. 
One of the gravest problems confront- 
ing the future practice of forestry is the 
maintenance of a large-scale market for 
sawmill products and for those products 
at present made in secondary mills from 
low grade lumber and small cuttings. 
Already the markets for lath and sash 
are jeopardized. Indeed so far has the 
elimination of wood lath gone that in 
some eastern states it is difficult to find 


a bundle of this product in retail lumber 
yards, while wood sash is being rapidly 
displaced by a metal product even in 
very low-priced homes. 

It would appear that it is as important 
for foresters to keep their eyes on the 
markets for secondary wood products as 
it is for them to develop tree growing. 
After all, we grow the trees not for them- 
selves but for what they yield. In Ger- 
many, Switzerland and Sweden we find 
foresters as ardent students of markets 
for wood products as they are students of 
silviculture. Foresters of our own eastern 
states are fully aware of this relation 
between markets and silviculture as is 
evidenced by the discussions at their an- 
nual meetings, but the recognition of this 
affinity is not yet sufficiently widespread. 

Lath and sash are used here only as 
examples. Other incidental products might 
have been included. As is well known, 
lath is made from slabs and sash stock is 
salvaged in door factories from cuttings 
too small for doors. They thus provide 
an outlet for a part of the log or of the 
factory lumber, which would otherwise, 


379 


380 


in large part, have to be burned in refuse 
fires. 

Many a forester has investigated the pos- 
sibilities of utilizing mill wastes through 
such converting processes as pulping, dis- 
tillation and others. But why not con- 
sider the production and marketing of 
lath, sash or other similar product with 
equal vigor? For cellulose, pulp, etc., we 
have a far greater supply of trees and 
mill wastes than the most optimistic pre- 
dictions demand. We need additional 
outlets. 

Of course, our forests furnish other re- 
turns besides wood, such as recreation, 
watershed protection, regulation of stream 
flow, and others, but these uses require 
little or no silviculture—the heart of for- 
estry. The growing of wood in the volume 
we should be growing it does require 
silviculture, and to warrant that silvicul- 
ture or make it pay we must have a mar- 
ket for the wood; not only the part which 
will make merchantable lumber but as 
much of the low grade and the non- 
lumber portions as well. Expenditures for 
silviculture on a scale commensurate with 
our great forest area cannot be justified 
by the non-wood uses of the forest alone. 

If we accept the premise that wood is 
out of fashion and that it must give way 
to non-wood products forestry is defeated, 
and -to continue to promote the practice 
of silviculture on this basis would be 
under false pretenses. But there is no 
evidence that substitutes for wood are in 
all cases or in all degrees superior to 
wood, nor that wood products themselves 
cannot be improved. While some sub- 
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stitutes are more permanent and offer 
special advantages, many of them are 
hardly just as good. Wood products like 
lath and sash have lost heavily in the 
“new competition,” not because they are 
in every essential inferior to their com- 
petitors, but because of the feeble efforts 
to improve them and to promote their 
use as compared to the energetic efforts 
of the manufacturers of competitive ma- 
terials. 

What has been said of lath and sash 
might be extended to doors, interior trim, 
furniture, boxes, siding, etc.,—products 
which consume a huge portion of the 
annual lumber cut and the markets for 
all of which are threatened with large- 
scale reduction. Research to assure wood 
products continued use by eliminating 
whatever objectionable features they may 
possess as compared to competitive ma- 
terials is fundamental to the practice of 
forestry. To a large extent, however, re- 
search is not so necessary as a more 
unified front between lumbermen and for- 
esters to advance the inherent good in 
wood products against some fallacious 
negative arguments of the producers of 
competitive materials. 

We must have sufficient faith in wood, 
as such, to give its improvement and 
marketing greater prominence in our in- 
vestigative and educational programs and 
more consideration in our forest policy 
discussions. Without faith in wood, be it 
in the form of lath, sash or other product, 
our faith in forestry is a snare and a 
delusion. 


CONCEPTS AND CONTOURS IN LAND UTILIZATION 


Bye his LOVEJOY 


Michigan State Conservation Department 


Forestry borrowed its basic concept—production—from agriculture, and as in agricul- 
ture, the concept has been shifting rapidly to a new base. The fundamental thing, 
as now appears, is not increased production of farm and forest crops, but the identifica- 
tion, dedication and soundly economic use of such of our lands as have a geography 
and a quality to justify such use. The intensive use of farm and forest land, under 
the orthodox production formulae, will evidently be justified in only a small fraction 
of the total land available. What then of the marginal and submarginal lands? Shall 
they lie indefinitely idle, or do we devise and apply extensive utilization techniques? 
Both, probably. And wild life management, and various forms of “recreational engi- 
neering” will evidently take an increasing part in such extensive methods. For very 
large aggregates of land, the development and utilization of recreational resources and 
facilities is likely to dominate all other considerations. But it will be harder to get a 
proper shifting in basic concepts and precedents than to devise and apply appropriate 
technic. Lovejoy’s handling of his subject is provocative to rough slugging rather than 
boxing. His long experience as a national forest supervisor, as a professor of forestry, 
as a writer of land economics and as head of various divisions in the Michigan State 
Conservation Department has given him an unusually good base line from which to 
triangulate into conservation affairs. 


AVING helped paint the roadside 
rocks with the slogans of silvicul- 
tural sin, economic damnation to 


Hor a possible salvation, the unrepentant 
and recalcitrant attitude of the lumber- 
émen and public long seemed very strange 
Ito me. I crusaded with the other militant 
Jand evangelical foresters and with them 
jcarried wreaths to the altar of the Sacred 
Sawlog. Every little while one of us 
lwould make a trip to the Mount of Cen- 
sus, collect another batch of tablets, and 
feel quite sure that this time we would 
locate the trail out of the desert. 

| Somehow we didn’t seem to find it. 
Then we acted like Tom Sawyer—came 
up the stairs but let on we clumb the 
lightning rod. 

The Fernow-Pinchot period reached its 
peak with the “Pinchot Committee” re- 
port to the Society. The Capper Bill was 
the apotheosis of the idea that sawlog 
forestry could and should be imposed on 
reluctant timberland owners. Nothing 
else, we thought, could “bridge the gap” 
between the exhaustion of virgin timber 
supplies and the maturing of new, mostly 


hand-made, forests. World precedent, the 
statistics of population, forest area, per 
capita consumption, and possible rates of 
growth “proved” this—as we thought and 
preached. 

But the fact remained that Jumbermen 
and the public did not change their ways 
enough to count. Forest devastation went 
right on. Stumpage prices went down in- 
stead of up. Little land was entered un- 
der the special timberland tax laws. Ap- 
propriations for the acquisition of public 
forests and for the redemption of idle or 
loafing stump lands, by planting or other- 
wise, continued to be scant. Somehow 
“forestry’—at least sawlog forestry—had 
not taken hold. 

This, as it seemed to me, was a proper 
phenomenon to investigate; so I con- 
ducted a research. Presently I isolated 
what looked like the causative agent. This 
was the dominance of the pro-agricultural 
idea, and I (3) reported on it in detail. 

The manifestations of this idea were 
various but it was undoubtedly endemic 
throughout all North America and very 
virulent to forestry. Whatever its form, 
this idea was based on the doctrine of 
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Malthus: Population tends to outrun food 
supplies; there cannot, therefore, be too 
many farms. 


This abstraction of course was for the 
highbrows only, and its logic depended 
on variables which are now becoming evi- 
dent, but the substance of the idea, and 
the slogan itself, had become integral 
parts of our political and economic 
axioms. Had not the Homestead Law and 
the development of its free farms made 
us great and rich? Was there any real 
doubt as to the practicability or the de- 
sirability of the increasingly numerous ir- 
rigation and drainage projects? Or as to 
a very considerable clearing of land for 
agriculture in the stump regions? 


Certainly not. As to the tariff, free-silver, 
restriction of immigration, and the like, 
we could and did debate, but not as to 
expansion of land in agriculture. Really 
safe investments? Farm land! Farm peo- 
ple? Backbone of the nation! 


Empire-builder, J. J. Hill, computed 
the potential population and traffic along 
his lines on the basis of Oriental popula- 
tion and agricultural practice. We should 
do at least as well as the Belgians he 
said. Bolton Hall figured that four acres 
was enough to keep a family contented. 
Professor East figured that the practicable 
maximum of agricultural development 
and refinement in its technique would 
shortly be inadequate to keep us going. 
Lane, as Secretary of the Interior, (Sec. 
of Interior Reports, 1918-1919) antici- 
pated a tremendous demand for new farm 
lands by returning war veterans and made 
elaborate preparations for it. Benton Mc- 
Kaye elaborated on the idea so as to give 
it social and_ silvicultural trimmings. 
George H. Maxwell, “father of reclama- 
tion,” in Our National Defense, proposed 
in detail the irrigation and colonization 
of the western valleys with specially re- 
cruited homesteader-militiamen who should 
be trained and ready to repel invasion of 
the West Coast. He was as serious about 
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this as the most militant forester about 
“stopping devastation.” 

Up to about 1920, in our political, 
economic, and social thinking no assump- 
tion was more solidly rooted than that 
agriculture was the very foundation of 
civilization and that there really could 
not be too many farms. Wherever cli- 
mate, topography, and soil would at all 
permit agriculture, there was little or no 
“room” for any other form of land 
utilization, and the large-scale use of 
land for forests was “out”—except per- 
haps for the rougher mountains and the 
utter cull of rock and sand. Even for 
such places some more intensive form of 
utilization was often proposed: Grazing 
at least, or perhaps fruit and nut-tree cul- 
ture—“higher” forms of land utilization 
than mere log-tree culture. 

The agricultural technologists, mean- 
while, were justly proud of their rapid 
advances and jealous of any form of ded- 
ication which might alienate given lands 
from use for agriculture. So the U. S. 
Department of Agriculture published a 
circular on Clover Farming for the Jack- 
Pine Plains. And the U. S. Bureau of 
Soils was optimistic about the agricultural 
future of almost all the land it looked at: 
Ozarks; Olympics; now and then men- 
tioning small fruit- or log-trees as hav- 
ing “promise” for certain otherwise hope- 
less areas. 

The individual states were even more 
optimistic (4). At public expense, New 
York published a large book to list its 
farms-for-sale, and without the slightest 
attempt to find out why they were for 
sale. Dozens of states advertised for set- 
tlers and with little or no effort to find 
out what happened to the unfortunates 
who reacted. As a matter of fact, just 
about every one concerned knew very 
well what usually happened to the suck- 
ers, but that was a thing one was not sup- 
posed to mention even when milkweed for 


Hits silk was seriously proposed for the 
ot huckleberry plains of Michigan (7). 

"| The prevailing code required acceptance 
tof the creed that there could not be too 
“|many farms, farmers, or any limit to the 
(farm crops “needed.” With practically 
Mall land in or held for agriculture, there 
j could be scant room for forests. 

So, as I figured it, to make headway 
i forestry must first debunk the pretensions 
. That there were many 
) wild and erroneous assumptions and pre- 
@ tensions was clear. The agricultural tech- 
i nologists were dealing with farm-crop 
} culture only. For years they were not 
# even interested in farm economics. Their 
j success up to date had justified entirely 
} reasonable expectations of much further 
success. But if joshed a little they would, 
i no doubt, come to accept timber trees as 
| another of the important crops, and we 
( should presently be all right and in bal- 
| ance again. The essential thing, it seemed 
| to me, was to make the agriculturists dis- 
tinguish clearly between the technical pos- 
| sibilities and the economic probabilities. 
If that were done, instead of “needing” 
practically all our humid land for agri- 
culture it would be plain that much land 
would not pay in any known form of 
farming but that such lands would pay at 
least something under silviculture. In 
time we should work it out: Forests on 
lands which would not pay in agriculture 
but “‘all the land at work” as required 
by the accepted formulae for “national 
safety and prosperity.” Meanwhile we 
foresters must accept and work with what 
we could get in the way of land. 

What we were really contending for 
was to have our log trees included within 
the crop categories of the agricultural 
contingent; our silviculture accepted as a 
legitimate branch of agriculture. “For- 
ests: Mine or Crop?” as the idea was 
phrased in the official Forest Service 
monograph of that title. Give the trees 
a fair chance to prove what they could 
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do! Let the crops fight it out! Corn vs. 
oak; potatoes vs. pine; pine vs. popple! 
Whatever finally paid most or best should 
have the land and the economic right-of- 
way. But meanwhile agriculture must 
play fair and deal in facts instead of fic- 
tions and quit pretending that something 
“paid” when it didn’t really pay at all. 
Debunk agriculture and silviculture would 
find its proper place, we said. A safe net 
of 2 or 3 per cent was all that either agri- 
culture or silviculture could, or needed to 


yield, as Filibert Roth figured it. 


About then the regional forest experi- 
ment stations were established, staffed 
with silviculturists, and began to do for 
forestry what the older stations had done 
so well for agriculture. Culture, greater 
yield per acre and year, endless refine- 
ment in production technique; how to 
grow birdseye maple; how to ditch spruce 
swamps and make them grow faster; log- 
tree genetics—all as per the precedents of 
agriculture. Production technique. No 
economics. But the facts were stubborn 
and the surplus of farm crops could no 
longer be ignored. At Washington a lit- 
tle sub-bureau of land economics has by 
now been started in the Department of 
Agriculture, and Gray and Baker are 
learning to walk on eggs. In 1930, in 
the Saturday Evening Post, for May 3, an 
ex-Secretary of Agriculture, W. M. Jar- 
dine, admits it and proposes a federal 
bond issue of five hundred million dollars 
(“just a Panama Canal or so”) to buy 
up and make forests out of sub-marginal 
farm lands. Such forests will doubtless 
amortize the bonds, he says. 


In November, 1931, Moses bought In- 
gersoll a drink and Secretary of Agri- 
culture Hyde called a land-policy con- - 
ference in Chicago to discuss ways and 
means for taking sub-marginal farm lands 
out of circulation. It now appears that 
the rededication of such lands to silvi- 
culture is really quite desirable. Perhaps 
forests may keep much otherwise idle or 
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loafing land at work! And there are sec- 
ondary conditions, too; erosion and flood 
control, beneficial weather influences, rec- 
reation, and various other “intangibles.” 
At any rate we have too many farms! 
Forestry to the rescue! 

The new thing in the situation is the 
open acceptance of the concept of “mar- 
ginal” farm land. The mere opportunity 
to use land is no longer valued. The use 
must “pay” or it is uneconomic and anti- 
social. The facts have recently become 
more obvious, but are not new. Only the 
unashamed recognition of the facts is 
new. From production the basic concept 
has now shifted into economics. “Will it 
pay?” “How certainly and how generous- 
ly will it pay?” 

The western irrigation projects which 
were to have made the desert blossom as 
the rose have skidded into very miserable 
bankruptcy but this is seldom mentioned 
now. What use to rub it in? 

This new concept of marginal and sub- 
marginal land, however, is applied only 
to farming. It is not yet being applied 
to forestry. The original notion of the 
“necessity” for keeping “all possible” 
land in production of some sort, still per- 
sists. If we are not going to need all 
land in farms, the balance is to go into 
forests, and presumably into saw-log forests 
whenever that is “possible.” Isn’t it well 
known that there is a great deficit in log 
material? And that a generous supply of 
timber is essential to national safety and 
prosperity? Shouldn’t every region or 
state become self-supporting in lumber 
and other forest products? 

So the discredited formulae of farm 
land utilization are taken over and ap- 
plied to forest affairs, but somehow with- 
out the vigor and confidence which has 
been typical. Can it be that foresters are 
losing their pep? Or is there a snake in 
the garden? 

The Capper Report had again assembled 
the good old statistics of “available” for- 
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est areas, population, per capita consump- 
tion of wood, etc., but in the end had 
somehow pulled its punch. There was al- 
most apostasy in that. This report was 
followed by the forest experiment station 
reports on “minimum silviculture require- 
ments.” These said, in effect, that if worst 
came to worst, perhaps we might be able 
to get along on alfalfa meal and rabbit 
meat instead of our customary good wheat 
bread and beef. One contingent of the 
U. S. Forest Service continues to recite 
the rituals of devastation and deficit. An- 
other contingent evidently lacks the zeal 
of perfect faith. Instead of the original 
convictions of silvicultural sin, certain 
economic damnation, and saw-log salva- 
tion as preached by Bishop Pinchot, 
Bishop Greeley, from the same pulpit, 
now gently admonishes us to mend our 
ways—i.e., amend the anti-trust laws so 
that the lumber industry (having unfor- 
tunately cut its throat) will not bleed en- 
tirely to death. But no! It is too much; 
or too sudden. Having so long demanded 
a blood sacrifice, we'll let them bleed 
awhile, and so justify the old altars even 
though the foundations of the temple are 
crumbling. 

Speaking of temples, the only new one 
is at Madison and Captain Winslow’s 
sleeves must be all gummed up with 
snickers. 

“The Worst First Theory” (5) rather 
mildly raised a question whether we were 
really sure that the leanest cull of land 
would justify intensive forest practice. 
Might it not be well, it suggested, to 
spend any money currently available for 
planting, etc., where the returns would 
be most certain, quickest, and most gen- 
erous? And could we, or anyone, be sure 
that if the public agencies took over and 
worked the poorest lands private agencies 
would take over and work the better soils 
and sites and do it with reasonable 
promptness? If they did not, then the net 
result would be that good productive 


ould just have to wait. Maybe that would 
itbe good logic for forest lands also... . . 
To this a Forest Service official (6) re- 
\@plied with sneers. That official is now 
Sichairman of an “outstandingly competent” 


that the original forest was hardly worth 
5} stealing. 

The original position taken by foresters 
) was derived legitimately enough. We 
} wanted to get started. Only the cull of 
§ lands was currently available to us. The 
accent was all on logs and lumber. For 
such lands it seemed that it must be tim- 
ber or nothing; so we saw-logged busily 
/ and in the best of good faith. 

That there was a fundamental fallacy in 
our reasoning is just beginning to be evi- 
dent. It was as with the buggy industry. 
As of 1900 all the statistics and world 
precedents would have shown that the 
ratios between civilized population, roads, 
and wheeled vehicles were thus and so. 
People everywhere had always desired to 
move about more freely than they could 
under their own power. It was unthink- 
able that this desire would grow less. The 
horse and buggy was the most efficient 
mode of conveyance yet discovered. The 
future of the buggy industry must there- 
fore be assured; but the supply of hickory 
should certainly be conserved. That the 
automobile and wire wheel would shortly 
invalidate all transportation precedent, 
and all statistics and reasonings based 
thereon, was hardly to be foreseen. 


That the tractors would shortly invali- 
date the precedents, statistics, and reason- 
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ings on which our farm-land policy and 
economics were based, was no more to be 
seen as of 1900. Our forest-land policy 
and economics were based on the prevail- 
ing concepts of “need” for agricultural 
land: Forestry would use the leavings of 
that need. It was all logical enough, as 
of its date, but as the concepts of “need” 
for farm-land shrank, the net result was 
to decrease, vastly, the area of land “need- 
ed” for agriculture and thereby to in- 
crease the area seemingly “available” for 
forests. 


That this sudden increase in “available” 
forest land immediately relaxed the fac- 
tors of pro-forest urgency was not at first 
evident. It is evident now. 


The competition among farm-crop lands, 
region vs. region, district vs. district, lo- 
cality vs. locality, has finally gone far 
toward classifying the farm lands. This 
sorting process was chiefly by trial-and- 
error, economically very wasteful, socially 
very punishing. The technologists of 
agriculture did not assist much, or in 
lime. By now, however, they have highly 
refined and well-tested technique for iden- 
tifying soil entities, for recording season- 
al crop variations, for correlating soils 
with climate and geographic factors, with 
crop yields and values, and for computing 
costs of production. The stable is empty, 
but they can now tell us where the horse 
went, 


From now on we may expect that there 
will be more and more deliberate and in- 
telligent supervision and control of raw 
farm-land development. The economic 
contours will be drawn in advance. Only 
the very best and most crop-certain areas 
will be considered “available” for new 
settlement. The rest will be considered as 
marginal or definitely sub-marginal for 
agricultural use. A mislocated farm is 
now recognized as a definite public lia- 
bility (8). 

A parellel procedure is needed for for- 
est lands. Very literally we have more 
forest and ex-forest land than we know 
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what to do with. Concerning these lands 
we have been making the same sort of as- 
sumptions and pretenses that the pro- 
agricultural contingent did as to farming 
land: that there is urgent need to “work” 
all this land; that forest crops of some 
sort can be made to pay their way on all 
or most of this land; that in any case the 
by-products and intangible benefits of 
keeping large areas in forests will justify 
their costs of maintenance. 


It isn’t so. We know it isn’t so, but it 
has been a species of heresy to admit or 
even try to think about it. The accent has 
been continuously on production, not on 
economics; on the technical possibilities, 
not on the economic probabilities; on the 
economics of forest products, not on the 
economics of forest land. 


We know that the markets for lumber 
have been shrinking and prices falling. 

We know that the scavenging of volun- 
teer second-growth has tended to increase 
enormously and to discourage greatly the 
conservative handling of virgin stands (1). 

We know that new conversion processes 
for inferior species and pieces are devel- 
oping fast, with no end to it in sight. 
(Beaver-board, Balsam-wool, Masonite, 
etc. ) 


We know that the parallel development 
of non-wood materials also proceeds rap- 
idly (steel-alloys, shredded asbestos, flaked 
gypsum, light brick, etc.). 

We know that enormous quantities of 
farm-crop by-products are produced an- 
nually and are subject to conversion proc- 
esses, the products of which compete with 
forest products (bagasse, corn-stalks, 
straw, etc.) 

We know that the processing of timbers 
and boards, to make them fire and decay 
resistant, is increasing, lengthening the 
useful life, and reducing the replacement 
needs. 

We know that these and many similar 
developments tend to reduce the use of 
log lumber and the urgency of its need. 

We know that private owners of tim- 


JOURNAL OF FORESTRY 


berland have been able to see such scant : 
security and profit in timber crops that 
only a very few have been willing to try 
to grow them; have not been enough con- 
vinced or interested to list material acre- 
age under the special timberland tax laws. 

We know that such enormous acreage of 
volunteer second-growth is in existence, 
and starting, that a vastly increased de- 
mand for such materials will still leave 
us with indefinitely great supplies which 
local people will be glad to scavenge to 
market for poor wages and little or no 
consideration of stumpage values. 

We know that only a small percentage 
of our forest and ex-forest lands ever pro- 
duced really high-class forests and that 
the bulk of the cut-over lands is now bad- 
ly depreciated in soil quality or badly 
sodded over, stocked with “scrub,” or 
otherwise handicapped so as to make their 
natural come-back to log-tree species slow 
and uncertain at best. 


We know that the artificial planting of 
new forests costs so much and fails so 
often, and for so many different reasons, 
that the legislatures have never been very 
enthusiastic about providing planting 
funds, and that they grow less enthusiastic 
as the scant results of the early plantings 
begin to appear and as the acreage of idle 
and loafing stump lands grows apace. 


We know that we do not any more ex- 
pect—if we ever really did—that planting 
will extend far or fast enough, or prove 
so successful, as to occupy within this or 
the next generation any considerable per- 
centage of the ill-stocked stump lands. 

We know that up to date a sad per- 
centage of our planting has been done on 
sites so poor that really good forests are 
never to be expected there, and really sat- 
isfactory growth is entirely out of the 
question. 

We know that in spite of great and rap- 
id advances in fire-control methods, the 
hazards are still very great indeed, and 
that with due allowances for losses from 
storms, insects, diseases, economic and 
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political upsets, and so forth, the chances 
for maintaining existing old stands or for 
bringing any given stand of young timber 
through to maturity are at best dubious. 

We know these things and many others 
like them, but as the technical contingent 
in agriculture ignored tendencies and es- 
tablished facts, to exalt fictions and mere 
possibilities, so we foresters generally 
brag optimistically and let on “we clumb 
the lightning rod” (9). 

But not for much longer, I think. The 
necessity for readjusting our shrinking 
budgets and the pressure of events during 
the next few years will quite certainly 
force us to it. 

We shall, no doubt, save ourselves much 
needless tribulation if we see it coming 
and get ready for it; especially by learn- 
ing how to run contours through the eco- 
nomic topography of forest-land_utiliza- 
tion, and how to readjust our plans ac- 
cordingly. 

The contour intervals will no doubt be 
as for agriculture, supra-marginal, mar- 
ginal, and sub-marginal; and the same 
datum will be used: “Will it pay?” “How 
certainly and how generously will it pay?” 
For the lands falling between these con- 
tours quite different forms of manage- 
ment will be applied. 

For supra-marginal farm lands there is 
already the Agricultural Extension Serv- 
ice: County Agent, 4-H Clubs, and the 
like, to help rural people to a more pros- 
perous and contented state. (2) In the 
marginal farm lands there will be ar- 
rangement for shifting, at public expense, 
so as to concentrate settlement and elimi- 
nate outlying units which at present are 
social and economic liabilities. Lands 
which are sub-marginal for agriculture 
will be so designated and in them further 
attempts at agriculture will be prohibited. 
Marginal and sub-marginal lands must 
wait indefinitely for intensive utilization, 
while all specific effort is concentrated on 
the best-bet areas. 

In a similar way forest lands will be 
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classified and for each class there will be 
a definite policy and plan. The really 
good-to-choice areas will receive intensive 
protection and management, for saw-logs 
or whatever may promise the best returns 
in timber; the marginal areas will receive 
extensive protection and management only; 
the lands currently sub-marginal for for- 
est purposes must just wait indefinitely 
with little or no protection or attempts at 
specific development. 


The details of these jobs will be years 
in working out and application so that 
a flexibility which allows constant read- 
justment should no doubt be built in from 
the first. 

The essentials of the main job seem 
evident enough. Just as everybody knows 
where the sure ton-per-acre hay land is, 
and the sure bale-per-acre cotton land, 
and the sure hundred-bushel corn land— 
so we already know where the sure cord- 
per-acre land is. We could readily iden- 
tify the areas where 25, 50, or 100 cubic 
feet of wood per acre and year is rea- 
sonably to be expected. If left “as is,” or 
if planted, thinned, drained, or given other 
standard silvicultural treatment. 

We could readily do this by forties, 
sections, townships, or counties. The fac- 
tors of site and stocking, and how they 
correlate with growth, are now almost as 
well established for forests as for farms. 
The technique for land-inventory is now 
well developed. The technique for using 
such inventories to make such classifica- 
tions is being devised and tested. 

The difficult thing is not to formulate 
policies and plans adapted to current con- 
ditions and probable futures, but to de- 
bunk the old concepts and precedents so 
as to let the new readjustments get going. 
The essential thing for foresters, just now, 
is to recognize the fact of marginal and 
sub-marginal forest land. 

Were it only a question of identifying 
and making plans for timber-lands to be 
more or less protected and worked fer 
the production of wood, the job would be 
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relatively simple and easy: As actually 
coming up, it is proving to be so com- 
plex that it has had most of us quite 
“buffaloed.” 

It is the “intangibles” which are bother- 
ing us, and especially that new one which 
is called “Recreation.” As _ silviculture 
contended with orthodox agronomy, and 
finally won recognition, so recreation is 
now contending with orthodox silvicul- 
ture and its fixed dedication of land to 
the production of wood. Again it is the 
fact of surplus, and the resulting shrink- 
age of market values and prospects taken 
with the possibility of using the land to 
better advantage for something else, which 
forces the issue. Economics again. Land- 
economics; not “culture.” 


No adequate technic for the inventory 
or appraisal of “the recreational indus- 
tries” seems yet to have been devised. 
Estimates of the annual gross turn-over in 
given districts or regions have usually 
been made by the same boomer agencies 
which but recently were exploiting agri- 
cultural settlement, and should be dis- 
counted accordingly, but the volume of 
such “business” is assuredly very large 
and growing fast. 

In the Lake States this annual turn-over 
—the gross of the sums expended for 
“out-door recreation”—is probably great- 
er than that of agriculture and second 
only to manufacturing. Like enough it 
involves several hundred million dollars 
a year—and very much more than did the 
lumber industry at its peak. 

Whatever its volume, it has every indi- 
cation of major importance and perma- 
nence, and it involves forms of very 
large-scale land utilization. 

The new thing in it is not the fact of 
recreational demand and utilization; that 
is old. But the economic importance of 
such land-use and the recognition of this 
importance are new. 

As the high priests of Agriculture 
finally accepted and took Silviculture into 
the temple, so now the high priests of 
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Silviculture (still rather grudgingly) make» 
a place for Recreation. 

A regional forest experiment station | 
director (10) now says: “. .. . the only: 
economic salvation for the millions of ! 
acres of tax-delinquent, abandoned, and 
reverted lands lies in their reforestation, 
in their development for recreational pur- 
poses, in learning new uses for inferior 
trees .... in increasing the game and 
fish resources of the region, and in mak- 
ing it the playground for the people from 
the cities. .... : 


As the backbone of agriculture is the 
production and utilization of food and 
textiles and that of silviculture is the 
production and utilization of structural 
materials, the backbone of “outdoor rec- 
reation” is the production and direct or 
indirect utilization of “wild life.” In the 
past this has usually meant hunting and 
fishing facilities, but in the modern and 
wider sense includes the aesthetic as well; 
the chance to see a deer as well as the 
chance to shoot one; the chance to photo- 
graph a beaver lodge as well as to wear a 
fur collar; the chance to observe arbutus 
peeping through the snow-packed leaves, 
as well as to buy bunches of the naked 
flowers from a car window; the chance 
to wander down aisles carpeted with soft 
brown pine needles, and to listen to the 
sighing of the zephyrs in the boughs, as 
well as to buy lumber. 

That these are potent considerations, 
rapidly growing more potent, is certain. 
Witness New York prohibiting the com- 
mercialization of her great Adirondack 
Forest Park while her pulp mills close 
down for lack of raw material, and while 
good spruce inside the Park rots down 
into nice mossy logs for partridge to 
drum on. 

Witness the tens of millions of dollars 
which are paid out each year for hunting 
and fishing licenses, for tackle, gear, and 
ammunition, for the support of special 
(warden) police forces and, of late, for 
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game refuges and public hunting grounds, 
state game farms for pheasants and quail, 
for hatcheries for trout, bluegills, and 
so on. Compare the aggregate of these 
vast sums with the paltry tens of thou- 
sands of dollars which the legislatures 
hesitantly make available for forest nurs- 
eries, planting, and special forest (fire) 
police. 


Even in connection with fire control we 
made relatively little progress so long as 
we accented the losses in terms of forest 
products. “This used to be good game 
cover; look at it now” got us vastly more 
than did the slogan “Don’t let this brush 
burn; it may make logs.” Appropriations 
to buy lands for state forests were long 
scant indeed, but “Save the deeryards” 
got us money at once. 


That these things are so, we know very 
well, but it has been the style to ignore 
them, to lament them in private, to adjust 
the blinders instead of the working-plans. 

But the Automatic Fool Killer is still 
on the job and economic illness still has 
a way of generating its own antitoxins. 
Of late it has begun to be evident that 
the deliberate and intelligent encourage- 
ment of small game crops may often float 
farm areas otherwise hopelessly sunk. The 
technic for doing this is fast appearing. 

For the wild lands and their waters 
also, a parallel technic is rapidly de- 
veloping, with trout streams now cruised 
and classified by their stocking of fish 
per mile; deer country by its stocking of 
bucks per section, and with “carrying 
capacities” tentatively estimated for each. 
New York is putting bells on ruffed 
grouse. In Michigan, ducks, trout, beaver, 
and deer by the hundred are being live- 
trapped, tagged, and released again to get 
specific information as to their range, 
habits, behavior, and needs. It is just 
beginning, but the ways of game and fish 
management and regulation are now fairly 
evident. That wild life management will 
shortly develop techniques fully equiva- 
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lent to those of agriculture and silvicul- 
ture seems evident. The first text of game 
management (Leopold) is in manuscript; 
one on fur farming (Ashbrook) is out. 

In Europe, of course, intensive forms 
of game-management have long been in 
use with the accent on artificial propaga- 
tion but with some little emphasis on 
natural reproduction. Both intensive and 
extensive methods, for the most part, have 
been practiced by gamekeepers working 
by rule-of-thumb; and their work has 
usually lacked modern scientific founda- 
tions. 


Such foundations, however, are being 
built under the new American applica- 
tions of the old empirical methods, and 
the accent is running strong on “environ- 
mental control.” 


By adjusting and controlling environ- 
ments, especially “cover,” the essentials 
of food and shelter may be provided and 
maintained so that natural increases of 
game and non-game species are facilitated 
or assured. 


Relatively inexpensive field operations 
may make quite astonishing differences 
in the supplies of wild life. Sanctuaries 
and game refuges at the correct intervals, 
artificial drift jams which dig holes and 
make bars in the streams where needed; 
the leaving of narrow strips of standing 
grain and brush along fence rows, for 
nesting places and runways; the planting 
of new beaver colonies to make dams, 
‘which make ponds, which bring in black 
ducks, muskrats, and mink... . . 

It is complex, this environmental con- 
trol of wild life. It telescopes together 
the cultural technics of agriculture and 
silviculture plus a big tangle of uncharted 
ecology and limnology. Beaver dams on 
certain streams may pond and warm the 
water so as to change it from brook trout 
to rainbow or brown trout habitat, or into 
mere shiner, chub, and sucker water. But 
a similar set of beaver dams on another, 
naturally too cold stream, may greatly 
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increase the sort of habitat preferred by 
young S. fontinalis and so presently im- 
prove the fishing even though no _artifi- 
cally propagated fry or fingerlings are 
planted in it. Some times the beaver 
dams and ponds may not materially 
change the fish habitat and still, by mak- 
ing certain sections of the stream too 
deep, too soft-bottomed, or too brushy 
for the fishermen, may so establish auto- 
matic trout refuges which then maintain 
the supply of catchable fish in the re- 
stricted but fishable portions of the stream. 


The Georgia quail club, which faith- 
fully killed off marsh-hawks and burned 
over its pine woods “so as to get rid of 
predators and make open shooting,” now 
discovers that the marsh-hawk provides 
an automatic control of the cotton-rat 
which rather specializes on quail nests; 
and that lespedeza and pine seed supply 
very important and sure quail foods and 
that the fires have therefore been disas- 
trous to the quail population and the 
hunting. Too much pine coming in as 
the fires are stopped might get the cover 
out of balance again. Ecology, 
limnology, agronomy, silvics, botany, 
zoology, podology, pathology, etc.—all to 
be melted down into economics and de- 
canted, buffed, and balanced into land 
utilizations. 

For much of our forest and ex-forest 
land there will, I think, shortly be an 
extensive silviculture which merges into 
game-cover management. 


On lean and hungry sands we shall 
presently quit planting pine for saw-logs. 
Instead we shall plant cedar where more 
deeryard is needed to make an ecological 
balance between the available surplus in 
summer deer range and the deficit in 
winter range. The accent will shift from 
board measure, to deer seen per hour; 
will shift from frustum form factors to 
the ratio between antler points and age. 


Perhaps where cedar sites are lacking, 
we shall plant pine groves to serve as 
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“yards” and shall fell the “worthless” 
red-maple “scrub” in the vicinity, in neat 
strips to get the brush down for deer 
fodder, and so work the “scrub” forest to 
coppice on a 10-year deer rotation. 


We may decide to put cover on some 
burned-out and hungry sand plains al- 
though we know its growth will be poor 
and slow. Perhaps we have a surplus of 
cedar yarding grounds near by, but the 
deer population is so low that the bulk 
of the poor plains supplies poor hunting, 
though with a potentially high summer 
carrying capacity. Then we may sow 
whole jack-pine cones, or plant scattered 
groves to seedling pine, with acclimated 
scrub-oak acorns dibbled in between, fa- 
voring white oak because it holds its 
dried-on leaves so long thus decreasing 
the visibility of deer and tending to in- 
sure a better ratio between the hunter’s 
theoretical chances and his kill. This 
ratio we shall, of course, curve out and 
work into a formula: Total deer popu- 
lation per square mile — average number 
of fork-horn bucks seen by hunter per 
hour X average number of trigger pulls 
— misses = hunter’s form factor, perhaps. 


Some twenty years after we have started 
our jack-pine and oak groves we may 
decide that there is still too much open 
country and that enough seed has been 
stored in the serotinous cones, and that 
it is time to burn. it over so as to kill 
the original plantation and release the 
stored seed so as to start about a hun- 
dred new jack pines where we originally 
planted one. The oak will sprout, of 
course. 


Fifteen years later we may let some 
local resident make winter wages thinning 
the too-dense pine thickets to get out 
pickets for the rustic-fence market, or, 
some years later, the native can get some 
bolts for the nearest mill or some short 
logs—if anybody then wants them. How- 
ever that may be, the main thing will 
be to maintain the deer population at the 
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carrying capacity of that unit of range 


{and to do it in inexpensive fool-proof 


ways. But by the time the first planta- 
tions are dense and extensive enough and 
old enough to supply commercial wood, 
such stands of pine may be so novel and 
so many people may want to walk on a 
carpet of soft, brown needles, listening to 
the zephyrs sighing softly in the boughs, 
that all cutting in such stands will have 
been prohibited. So may shooting be 
prohibited by then, and at 4 P. M., the 
deer may be fed sweet corn and turnips 
from the nearest loam lands to bring 
them out where the visitors may see them 
from behind the dense evergreen blinds 
long since planted for the purpose. 

As we recognize that we have more for- 
est land than we know what to do with; 
that we have enormous acreages_sub- 
marginal to all intensive forest manage- 
ment and funds too scant to be effective 
if spread thin enough to attempt the pro- 
tection and working of all our forest area, 
we shall proceed, I think, to concentrate 
all intensive silvicultural effort where the 
returns will be most certain, quickest, 
and most generous. This will affect only 
a small percentage of the total of our 
forest lands. 

Then we shall develop and apply an 
elaborate and highly technical form of 
extensive silviculture under which rela- 
tively little cash or effort will more or 
less guide or control the volunteering of 
whatever natural growth may be had for 
the money and years available. We shall 
not expect or desire that much of this 
growth will result in saw-log stands. That 
it will yield enormous quantities of cheap 
raw material for the conversion and syn- 
thetic processes will be quite satisfactory, 
and we shall not care if this has little or 
no stumpage value. In this sort of forest 
merchantable wood will have become a 
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mere incidental. The intangibles—flood 
and erosion control, beneficial weather 
influences, etc., will still be merely pleas- 
ant by-products. Recreation facilities will 
be the main consideration and cover- 
management for the environmental con- 
trol of wild life will merge into and then 
dominate the technic of extensive silvi- 
culture. 

The bulk of our forest lands is apt to 
be in this sort of forest—“forest” in the 
proper dictionary sense of the word. 
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FROST DAMAGE TO RED PINE 


By RAYMOND KIENHOLZ 


Connecticut Agricultural Experiment Station, New Haven, Conn. 


The author describes frost injury to the tops of 15-year-old red pine trees growing 

in a plantation at Keene, New Hampshire, and discusses its physiology. The method of 

recovery and resultant deformity is described in detail and illustrated with photographs 
and diagrams. 


URING the summer of 1931 evi- 
LD dence of abnormal shoot growth 

of red pine (Pinus resinosa Sol.) 
growing on the Yale Demonstration and 
Research Forest near Keene, N. H., came 
to the attention of the writer and were 
subsequently examined. These abnormal 
growths appeared to be caused by some 
kind of weather injury such as a late 
spring frost. 

The effects of frost have been studied by 
many foresters and agriculturists, par- 
ticularly in northern European countries. 
In this country Rhoads (6) has described 
and illustrated the effects of frost on sev- 
eral conifers, and particularly the so- 
called frost rings in the xylem. Belyea 
and MacAloney (2) described a frost in- 
jury of Scotch pine which was similar to 
that here noted on red pine. MacAloney 
(5) illustrated one of the abnormal 
growths of Scotch pine resulting from 
frost damage. 

The frost damaged red pines here de- 
scribed were about 15 years old and were 
located in a small plantation on fairly 
level ground adjacent to low-lying, open 
brush land. One edge of the plantation 
sloped gently upward to higher ground. 
Injury was limited to this plantation, prob- 
ably because other plantations were lo- 
cated on higher ground or had better air 
drainage. The injury occurred in the 
spring of 1930 and affected the growth 
of that and subsequent seasons. The trees 
were examined in the late summer of 1931 
and the recovery from frost damage 
noted. 


The individual trees varied in the de- 
gree to which they were damaged. They 
recovered from frost injury in different 
ways which will be described. The differ- 
ent types of recovery can be classified in- 
to four groups know as the (1) bunched, 
(2) single leader, (3) double leader and 
(4) triple leader types of recovery. Of 
the 579 trees examined 361 (62.2 per cent) 
were injured and recovered as follows: 
bunched type of recovery, 168 (27.3 per 
cent) ; single leader, 138 (23.8 per cent) ; 
double leader, 50 (8.6 per cent) and triple 
leader, 15 (2.5 per cent). The remaining 
trees, 208 (37.8 per cent), showed no evi- 
dences of frost injury. 


BuNCHED TYPE OF RECOVERY 


It was impossible to determine the ex- 
act method of recovery from frost damage 
since the trees were not examined until 
two growing seasons after the injury had 
occurred. Hence it is difficult to say which 
type of recovery followed the greater se- 
verity of frost damage. It seems logical, 
however, that the most severe damage re- 


‘sulted in the killing of the entire new 


growth at the tip of the leader and that 
a great number of adventitious buds grew 
out to form the mass of small young 
shoots here called the bunched type of 
recovery (Figure 1). Belyea and Mac- 
Aloney (2) say, “If the apical bud alone 
is killed, the lateral buds begin to grow 
and a broom-like mass of leaders is 
formed.” This does not occur in red pine 
since the number of lateral buds in the 
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terminal bud cluster averages about 6, 


| while the number of shoots found in the 


“bunch” averaged about 15. The large 
number of shoots must originate either 
directly from the still living primary 
meristem at the tip of the leader or what 
is more likely, from adventitious buds 
formed on the tip of the 1929 leader. 

These adventitious buds developed slight- 
ly in 1930 and also in 1931. The com- 
petition for food must have been intense 
and where none of them became the lead- 
er they all remained small. In most 
cases, either in 1930 or more frequently 
in 1931, one or more of the shoots forged 
ahead of the others and eventually one of 
them became the leader and the others 
were retarded in their growth. Eventually 
these small shoots will probably drop off. 
There were variations of the bunched type 
of recovery, some examples of which are 
shown in Figure 5. 


SINGLE LEADER TyPE oF RECOVERY 


Less severe frost damage resulted either 
in the killing back of the leader shoot 
and all of the laterals but one, or one of 
the lateral buds in the terminal bud clus- 
ter may have remained dormant and after 
frost had killed back all of the new 
growth this dormant bud was thrown into 
activity and grew out to form the leader. 
This latter assumption is supported by the 
fact that the average of many trees gives 
the number of lateral buds in the terminal 
bud cluster as 6.1 while the average num- 
ber of laterals in a whorl is 4.7. One, or 
in some trees, 2 or 3 buds, in the terminal 
bud cluster do not, therefore, develop in- 
to laterals but remain dormant. In all 
cases of single leader recovery there was 
a slight offset between the 1929 leader 
and the 1930 leader (Figure 2). On the 
side opposite from this offset the dried-up 
remains of killed shoots were usually still 
visible. The 1930 leader was short (110 
mm.) compared to uninjured trees (447 
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mm.) and bore very large, heavy needles 
(Figure 2). These needles were almost 
always (98 per cent) borne in the normal 
number (two) per fascicle. They aver- 
aged 170 mm. long compared to 140 mm. 
long for the needles from the check trees. 
Their average dry weight was 0.147 grams 
per fascicle compared to 0.065 grams for 
the fascicles from check trees. Apparently 
the food which would normally have gone 
into the development of a long leader 
growth was used to produce a relatively 
small number (75 compared to 286 for 
the check) of very large needles. This 
raises the interesting question: why was 
not this food used to form a longer, more 
nearly normal leader rather than being 
expended in the production of abnormally 
large needles? There are two possible an- 
swers to this question. (1) It may be 
that the cessation of growth of the leader 
is controlled by the shortening of the 
day that occurs in midsummer and that 
the delayed starting of the growth of the 
dormant bud after the frost damage had 
occurred (June 1), brought the growing 
period of the leader into the shorter days 
causing the leader to cease growth while 
still relatively short. It is not known what 
causes the leader to cease elongating. It 
is certainly not lack of heat since it ceases 
growth in July nor is it likely that water 
or food are lacking. (2) The more likely 
reason for the 1930 leader growth being 
short is that it developed from a bud 
which would normally, had it not re- 
mained dormant, have grown into a lat- 
eral. The laterals are usually much short- 
er (one-fourth to one-half as long) than 
the leader at whose base they develop. 
The bud which remains dormant is usual- 
ly one of the smaller buds in the cluster, 
hence, even if it developed normally it 
would develop into a relatively short lat- 
eral. Its cellular organization was already 
determined .in the bud and although an 
abundant food supply undoubtedly did 
develop the cells to their full size, it 
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EXPLANATION OF FicuRES ON Opposite PaAcE 


Fig. 1.—Bunched type of recovery. Normal 1929 leader with numerous adventitious buds which 
peered ee short shoots in 1930. These shoots grew out again in 1931. Photograph taken 
4 October, ; 


Fig. 2.—Single leader type of recovery. Note short 1930 growth slightly offset with remains of 
dead shoots at base (left side). Very long heavy needles on 1930 leader. At its tip lammas shoots 
{bearing short appressed needles. Note absence of normal whorls of laterals. (October, 1931.) 
Fig. 3—Double leader type of recovery. Needles removed from 1930 leaders. (October, 1931.) 


Fig. 4.—True leader damaged by frost injury. Recovering by bunched type but being surpassed by 
upbending 1929 lateral which recovered from frost injury by the single leader type. (October, 1931.) 


could not form new cells, hence the 
length of the 1930 growth was limited. 
This was not necessarily true of the 
needles since they develop from a meris- 
tematic region at their base and the abun- 
dant food supply helped to form unusual- 
ly long, large needles. 

The 1930 leader bore at its base one 
or more shoots (Figure 5) which were 
not, however, a true whorl of laterals as 
is normally the case. The leader usually 
grew out late in the 1930 season to form 


several short lammas shoots (Figure 2). 
These lammas shoots were usually short 
(53 mm.) bearing short needles (83 mm.) 
a large percentage of which (73 per cent) 
were in groups of three instead of the 
normal two. Their dry weight was only 
0.062 grams per fascicle. 


DousLe LEADER TyPE oF RECOVERY 


This type of recovery followed frost in- 
jury similar in severity to that which 
gave rise to single leader recovery except 
that two buds were dormant instead of one 
and both of these developed after the frost 
damage. The shoots were usually offset 
somewhat and showed at their base re- 
mains of frost killed shoots or short 
shoots bearing leaves (Figure 3). The 
two shoots were usually of unequal length 
and one of them assumed the leadership 
(Figure 5). There were many modifica- 
tions of this type of recovery. 


TRIPLE LEADER TYPE oF RECOVERY 


This type of recovery occurred very in- 
frequently (2.5 per cent). It consisted of 
three leaders arising from the upper part 
of the 1929 leader. Usually one of these 
was larger than the others and assumed 
the leadership. 

In most cases even in the bunched type 
of recovery there was sufficient growth at 
the apex of the tree for the leader to 
maintain its position but sometimes a 
1929 lateral bent up to take its place 
(Figure 4). Belyea and MacAloney (2) 
maintain that if the entire terminal bud 
cluster is killed “the entire leader even- 
tually dies back to the previous year’s 
growth of laterals from whence comes 
one or more laterals striving for leader- 
ship.” In red pine in the bunched type of 
recovery probably all the terminal bud 
cluster is killed but the leader does not 
die back but rather puts out adventitious 
buds as already described. The difference 
between their results and those here re- 
corded may be due to the stage of devel- 
opment at which frost damage occurred. 
The red pine here described were frosted 
on June 1 when their new growth was 
already quite long. This growth was ten- 
der and might easily have been all killed 
without the frost injuring the adventitious 
buds at the tip of the 1929 leader. If a 
frost severe enough to kill had occurred 
just as the buds were swelling, it would 
probably have killed the entire tip of the 
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leader hence dying back would have oc- 
curred. The bunched type of recovery is 
the one which most often fails to maintain 
its position, in which case it is superseded 
by an upbending lateral (Figure 4). This 
points to the fact that the bunched type of 
recovery follows severe injury. There 
were many minor variations in the differ- 
ent methods of recovery particularly in 
the single, double and triple leader types 
(Figure 5). There was always, however, 
a distinct difference between the bunched 
type and the other types, a fact which 
lends further support to the assumption 
that this type of recovery follows the 
most severe injury. 

The injury was not confined to the tip 
of the leader but occurred also on the 
tips of the upper laterals particularly the 
1929 laterals. The damage decreased to- 
ward the lower laterals, little being found 
below the 1928 whorl. 

Examination revealed the fact that 
many of the trees in the plantation 
showed earlier frost damage, particularly 
in 1928. They had recovered in much the 
same way as noted here following the 
1930 injury (Figure 5). 

Frost damaged the tree as a whole in 
several ways. It destroyed its symmetry 
and deformed it by producing a crook be- 
tween the 1929 and 1930 leaders, and by 
forking the main stem, as in the double 
or triple leader types of recovery. These 
injuries are not serious unless frequently 
repeated. The crook in the leader usually 
straightens, and one fork of the stem be- 
comes the leader while the other bends 
downward and the excurrent habit of 
growth is resumed. Frost damage reduced 
the growth of the leader very materially 
for several years following injury. This 
was particularly true of the bunched type 
of recovery where the growth for three 
years after frost damage was only from 
one-third to one-sixth as much as in 
uninjured trees. The effects of injury 
may persist for 5 to 6 years. The growth 


JOURNAL OF FORESTRY 


retardation was not as serious in the 
single leader type of recovery. Frost dam-| 
age also makes the accurate dating of any 
given portion of the main axis by meanss 
of whorl counts uncertain. This is par-- 
ticularly true in the single leader type of! 
recovery where the normal whorl of lat-- 
erals is lacking at the base of both the: 
1930 and 1931 leaders. When the long; 
needles fall, the bark scales off and the: 
crook straightens, one year’s growth is 
sure to be missed in determining the 
age of the tree by counting the whorls of 
laterals back from the tip. 

Sections were cut from the main stem 
of many injured and uninjured trees and 
the wood examined for frost rings. A 
very distinct frost ring occurred in 1930 
after 15 per cent of the total thickness of 
the ring had been formed. This means the 
frost which caused the damage occurred 
comparatively late in the season. Meteor- 
ological records show a severe late frost 
on June 1, 1930. Dendrographic studies 
made on radial growth of red pine in 
1931 (4) indicate about 21 per cent of 
the total growth had occurred by June 1. 
The difference in location and the favor- 
ableness of the 1931 season might account. 
for this slight difference. That the frost 
was a severe one is shown by the fact 
that the frost ring was distinctly visible 
at the 1927 level of the leader. It is well 
known that frost rings are visible at the 
tip of a tree but gradually fade out to- 
ward the base in the regions of thicker 
bark (3, 6). 

Sections cut from other trees in other 
parts of the forest showed numerous evi- 
dences of frost rings although there was 
no outward injury visible. These frost 
rings occurred in practically every year. 
In 1931—slight frost ring; 1930—2 dis- 
tinct frost rings; 1929—slight frost rings; 
1928—distinct frost ring. The 1931 frost 
rings were particularly distinct at the 
1929 level, indistinct at the 1927 level 
and lacking at the 1925 level (base of 
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Fig. 5.—Diagrammatic representation of different types of recovery. Length drawn to scale. In all 
cases 1928 leader-cross hatched; 1929 leader-blank; 1930 growth-black; 1931 growth-line. (a) 1929 
lateral though injured has surpassed true leader which was also injured. Bunched type of recovery: 
(b) several shoots nearly the same length striving for leadership; (c) one long shoot clearly dominant. 
Double leader type of recovery: (d) long 1930 shoot growth, largest of which becomes leader; (e) short 
1930 shoot growth, smallest of which barely becomes the tallest in 1931. Single leader type of recovery: 
(f) simple type—one single dominant 1931 shoot, note offset between 1930 and 1929 leaders, remains 
of killed shoots visible; (g) complex type with 5 shoots at tip of 1930 leader. Cross lines indicate 
lammas shoot development; (h) central shoot although having no lammas shoot development sur- 
passes lateral shoots which do have lammas shoot development; (i) 4 shoots from tip of 1930 leader, 
2 of which show lammas shoot development and branch shoots at top of lammas shoots, central shoot 
surpassed by lateral shoot; (j) average length of main axis of uninjured trees. Note loss of height 
growth in injured trees. A whorl of 5-9 laterals at base of each year’s leader not shown. 
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the tree). They were identical in appear- 
ance with those figured by Rhoads (6) 
and Bailey (1). 

Frost injury is easily mistaken for in- 
sect damage (2). The bunched type of re- 
covery is similar in appearance to Euro- 
pean pine shoot moth damage. 


DISTRIBUTION OF DAMAGE 


When the distribution of the damaged 
trees was charted it was noted that the in- 
jury was most severe in the lowest lying 
part of the plantation adjacent to the 
low brushy area (Figure 6). Here the 
bunched type of recovery was particularly 
abundant indicating that it follows severe 
injury. Where this type of recovery was 
most abundant almost all the trees had 
been damaged. On the upper and lower 
ends of the plantation on higher ground 
the injury was very much less severe. 
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Fig. 6.—Distribution of uninjured and different 

types of recovery in a part of the plantation. Note 

large amount of injury where bunched type of 

recovery is abundant. This was the lowest lying 

area of the plantation. At upper and lower ends 
of plantation comparatively little injury. 
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However some injury was scattered all| 
through the plantation. This was prob-- 
ably due to variation in resistance of in-- 
dividual trees to damage by frost. This; 
variation may be due (1) to inherent dif- | 
ferences in resistance to low temperatures | 
or (2) to differences in the stage of devel- 
opment of the shoots at the time frost oc- 
curred. Those trees which started growth 
first were most severely injured. Con- 
trolled freezing experiments are now un- 
der way to throw light on these points. 


METEOROLOGICAL CONDITIONS 


Belyea and MacAloney (2) found that 
frost damage occurred in years when a pe- 
riod of warm weather at the time growth 
started was followed by freezing tempera- 
tures. The longer the warm period the 
more severe the frost injury. An examina- 
tion of the weather records at Keene, N. 
H., during the spring of 1930 showed that 
May was an unusually warm month. No 
frost occurred the entire month, an un- 
usual condition for that region. On May 
30 a cold wave set in which resulted in a 
minimum temperature of 29° F. on June 
1. Much garden stuff was damaged and 
wild vegetation suffered. It was this long 
period of warm weather followed by a 
sharp frost which undoubtedly caused the 
damage discussed in this paper. An inves- 
tigation of the meteorological conditions 
in the spring of 1928 showed a warm pe- 
riod early in May followed by several 
sharp frosts in mid-May. 


SUMMARY 


1. Fifteen-year-old red pines growing in 
a plantation near Keene, N. H., showed 
frost injury to their leaders and upper 
laterals. 

2. This damage occurred in the spring 
of 1930 and weather records show the en- 
tire month of May to have been warm, 


Jwithout frost, followed by a minimum 
iitemperature of 29° F. on June 1. 

3. Two thirds of the trees in this plan- 
Station showed, in 1931, some evidence of 
recovery from frost injury. The others 
had not been injured. External evidence 
of frost damage was not found in other 
| plantations though frost rings were present 
in the xylem of many. 

4. The trees recovered from the frost 
|in several ways. Those most severely 
injured had all their new growth killed 
and recovered by putting out a mass of 
shoots from adventitious buds at the tip 
of the 1929 leader. This was called the 
bunched type of recovery and was shown 
by 27.3 per cent of the trees. 

5. Others had their new growth killed 
except one or more dormant buds in the 
terminal bud cluster which grew out to 
form a single leader type (23.8 per cent), 
a double leader type (8.6 per cent), or 
a triple leader type (2.5 per cent) of re- 
covery. 

6. Some physiological phases of the in- 
jury, recovery and subsequent growth are 
discussed. 

7. Some of the trees showed earlier 
frost injury notably in 1928. They all 
showed evidence of frost rings in several 
different years. Frost rings may occur in 
the xylem without any external evidence 
of frost damage. 

8. Frost injury is detrimental by de- 
forming the tree through crooked leaders 


FROST DAMAGE TO RED PINE 


399 


and forking of the main axis; by retard- 
ing its height growth for several years 
and by destroying the symmetrical growth 
of the tree to such an extent as to make 
impossible the accurate determination of 
the age of any portion of the main axis 
by counting the number of whorls. 
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We hear much in this country about national planning. If we are ever to have 
national planning, it can only come, in a capitalistic system, through the establish- 
ment of the collective values of self-interest, whereby the strength of the group 
becomes the determining factor in the survival of the individual. 

From an Address, FREDERICK M. FEIKER, 
Director, Bureau of Foreign and Domestic Commerce. 


APPROACH OF ABNORMALLY STOCKED FOREST STANDS OF 
DOUGLAS FIR TO NORMAL CONDITION 


By WALTER H. MEYER 


Pacific Northwest Forest Experiment Station, Portland, Ore. 


Permanent sample plots alone can furnish the solution to many questions arising in the 

correct application of yield tables. Records of from five to twenty years standing in even- 

aged stands of Douglas fir are here used to show the tentative trends of abnormally stocked 

stands to a normal condition. Understocked stands become more normal at a rate de- 

pendent upon the initial degree of stocking in inverse ratio, and conversely overstocked 

stands become less overstocked. The ultimate meeting place of the two is taken to be 
the point of true normality. 


P TO THE present time very little 
| | empirical evidence has been col- 

lected and prepared to show at 
what rates, if any, understocked and over- 
stocked forests change and approach a 
normally stocked condition. Based upon 
very few data, the author ventured the 
statement! five years ago that under- 
stocked, even-aged stands of Douglas fir 
had the tendency to approach a more 
normal condition at the rate of 4 per cent 
a decade. That is to say, if the stocking 
at the beginning of a decade were 70 per 
cent of normal, at the end of the same 
decade it would be 74. Five years addi- 
tional observations on permanent sample 
plots have now accumulated and they, in 
comparison with the original data, show 
more distinct trends toward normality al- 
though completely satisfactory conclusions 
are not yet derivable. Forty-one plots in 
even-aged, immature stands of Douglas fir 
have been or are being remeasured pe- 
riodically at 5-year intervals, but since 
many of the plots have but recently been 
established, only 57 five-year periods are 
available for computational purposes. The 
number will rapidly increase in the near 
future and the tentative results presented 
in this paper will soon be subject to 
confirmation or modification. 


The significance of the problem should 
probably be further defined. Normal 
yield tables are ordinarily prepared for 
measurements taken on once-measured 
plots in fully stocked stands which cover 
a wide series of age and site classes. 
By a certain systematic procedure these 
unconnected measurements are compiled 
into tables showing the yield of “normal” 
stands at various ages and on all sites. 
This was the procedure adopted in pre- 
paring the yield tables for immature 
stands of Douglas fir cited above, with 
which the yield of overstocked and under- 
stocked permanent sample plots have now 
been compared as described herein. Such 
tables do not directly determine the yield 
of stands which are understocked or over- 
stocked. In estimating the growth of over- 
stocked or understocked stands it, is the 
usual practice to estimate the present de- 
gree of stocking by computing the ratio 
between the actual total basal area per 
acre and the equivalent normal basal area 
of the fully stocked stand as given in the 
yield table and to obtain the predicted 
future yield by applying this ratio to the 
normal yield table values. The majority of 
natural untended stands are understocked; 
hence there must be unused growing space 
in parts of these areas where the wide- 
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spaced trees will be stimulated to more 
f rapid growth. Furthermore in understocked 
stands there will be less death from sup- 
pression than in fully stocked stands in- 
creasing the net growth. According to this 
reasoning understocked stands should show 
accelerated net increment to bring them 
up gradually to normal condition and 
conversely, overstocked stands should be 
retarded in net increment and so also 
| approach a normal condition. It is the 
logical conclusion that true normality in 
a stand should be at the point of balance 
between the two. It is apparent that con- 
tinued observation of permanent sample 
plots is almost, if not absolutely, essential 
in order to determine these trends of 
abnormal stands in relation to normality. 


Of the 41 plots under observation, 30 
have been established over 5 years, and 
hence have at least one 5-year period of 
growth record to contribute to the calcula- 
tions. Some of the plots have as many 
as four complete periods. The plots were 
not chosen to represent a great range of 
stocking, but were for the most part 
placed in fairly well stocked stands. Each 
of them differs from every other in some 
respect and the resultant total variation 
is much larger than at first anticipated. 
In this study 5 stand values will be ex- 
amined; namely: total number of trees 
per acre, total basal area, total cubic-foot 
volume, board-foot volume International 
rule (to a 6.6-inch minimum d.b.h.) and 
board-foot volume Scribner rule (to a 
11.6-inch minimum d.b.h.). Since all the 
actual plot values are expressed in per- 
centages of the normal yield table values, 
so-called normality or stocking percent- 
ages, the major variables of age and site 
are placed on a comparable basis, al- 
though not entirely eliminated. The in- 
crease or decrease in the normality per- 
centages for successive measurements are 
then noted, and various averages and 
correlations are worked out as will be 
shown later. 
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Table 1 gives the normality percentages 
for each periodic measurement for each 
of the five stand values on the 30 plots. 
One erratic plot (Siuslaw No. 4) is listed 
but the values other than those for num- 
ber of trees are not used because the 
tree and plot measurements are usually 
erratic. Likewise one year’s measurement 
on two plots (Siuslaw 6 and 7) are 
omitted, being obviously erratic. One or 
two other values are dropped from con- 
sideration because of their illogical size; 
beyond this there was no rejection of data 
on the basis of their dispersion. In sev- 
eral instances, the erratic data were taken 
on plots where the trees were not indi- 
vidually tagged and marked at breast 
height, but where confidence was placed 
upon collective measurement, a practice 
which is no longer followed in this region. 


Wind was a serious factor on a number 
of plots in certain years, blowing down 
many vigorous trees which ordinarily 
would have lived for many years. When 
this damage was large, the usual growth 
trends were interrupted and it was thought 
reasonable for the purposes of the analy- 
sis to include the windfallen trees for the 
one period in computing the normality 
percentages. Such was the case with the 
Cascade plots in 1920, the Siuslaw plots 
numbers 9 and 10 in 1931, some of the 
Columbia plots in 1929, and some of 
the Rainier plots in 1932. The adjusted 
values are shown in parentheses in Table 1. 


The difference between successive per- 
centages show the change which has oc- 
curred. When these differences are plotted 
over the normality percentage at the be- 
ginning of the period, a series of graphs 
are produced as in Figure 1. Some fac- 
tors show high positive differences for 
low normality percentages and negative 
differences for high normality percent- 
ages. Other factors show little relation- 
ship with time. The analysis of these 
relationships of rate of change to nor- 
mality percentage is the foundation of 
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rules showing how abnormal stands ap- 
proach a normal condition. 

Not all of the factors have the same 
range in value. Basal area percentages 
occupy a fairly narrow compact range, 
while on the other extreme, board-foot 
volume has a wide range, partly due to 
the fact that this is a value for only that 
part of the stand above the merchantable 
diameter of 11.6 inches. The range of 
percentages for number of trees stands 
out from the other factors in that it 


COMPARISON OF GROWTH VALUES TAKEN 
Plot name 
and Site Ages at which measurements 
number index were taken 
2 No. 6 188 38 43 48 53 58 
2, No. 7 188 38 43 48 53 58 
20 NowaGin) 179 55658 
No. 4 170 50 55 60 65 70 
No. 5 160 50 55 60 65 70 
No. 9 194 74 79 
No. 10 202 67 72, 
ENo 3 | 12 | 42 47 
5 No. 4 126 42 47 
Re INOsan L 132 51 56 
Non. 2 132 51 56 
& No. 10 | 132 42 46 
5’ No. 11 135 42 46 
& No. 1 178 50 55 
No. 2 160 50 55 
Now 3 166 50 55 
No. 4 158 56 61 
No. 5 164 53 bys 
No. 7 170 52 56 
No. 8 166 52 56 
No. 9 129 58 62 
& No. 1 165 54 591% 644% 69 ~38=74 
OQ 
a. No. 2 165 54 59% 64% 69 = 74 
No. 3 165 54 59% 64144 69 74 
2 No. 1 110 72 eee 
E No. 2 150 72 77 83 88 
z. No. 3 133 72 77 
No. 4 144 72 77 83 88 
No. 5 144 1? 77 83 88 
No. 9 128 83 88 
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occupies much lower values. It indicates 
that the number-of-trees curve of the exist+ 
ing normal yield tables is somewhat high. 
In forest stands of one site and age class,} 
a great range in total numbers of trees: 
can produce the same total volumes. This: 
fact is clearly recognized in practically; 
all yield tables. Evidently for this par-. 
ticular group of material in Douglas fir 
stands, the average was not reached, but| 
a tendency to low numbers of trees dis- 
tinctly prevailed. 


FROM PERMANENT SAMPLE PLOTS IN 


Number of trees Ba 
64 69 68 75 79 1 101-1019 ie 
76 61 61 66 67 81 Tf 89 
100F et 
103. 107 #+105 #=+<lll 4117 | 134 143 «144 
5° “118 «213 12) 124" (110 al ae 
100 95 104 97 
(103) (105) 
108 99 103 96 
(108) (104) 
90 98 86 84 
loelos 112 = 104 
88 91 92 94 
83 85 87 86 
64 69 104 109 
54 60 93 97 
89 90 116 «116 
89 94 108 = 105 
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ABNORMALLY STOCKED FOREST STANDS 


To come back to Figure 1, it can be 
jseen that change in normality for num- 
bers of trees has no relation with nor- 
The lack in relation- 


Heoefficient of —.153-++.132. An average 
irate of change of 3.3 per cent a 5-year 


t 


} 
| 


1 


period must be chosen regardless of initial 
degree of stocking. 

In case of basal area the trend is only 
slightly more pronounced and can _ be 


‘ignored, so that the average basal area 
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normality can be said to increase at the 
average rate of 1.5 per cent every 5-year 
period regardless of initial stocking. Its 
correlation coefficient is —.198+.132, also 
an insignificant quantity. 

With the volume values the rate of 
change in normality is definitely related 
to initial stocking; for the lower grades 
of normality, the rate of change tends to 
be a higher, positive value; for normali- 
ties between 100 and 120 per cent the 
change is little and indefinite; for nor- 


EVEN-AGED STANDS OF DOUGLAS FIR WITH THE NORMAL YIELD TABLES 


Cubic measure 
Percentage of normal value 
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Fig. 1—Correlation between normality percentage and rate of change in normality for five stand values. Second-growth Douglas fir. 


hole negative. Understocked stands there- 
fore approach the normal condition at a 
trate which diminishes or stocking becomes 
ore near the normal until a normality 
in the neighborhood of 110-120 per cent 
Sis reached. The rate of approach of over- 
wstocked stands to normality likewise di- 
“ninishes as normality is approached. The 
small though significant size of the corre- 
lation coefficients is partly due to the 
marrow range of normality percentages; 
Jif all factors included as many values 
jas Scribner rule, the relationships would 
undoubtedly appear much stronger. 

When the stocking percentage is near 
480, measured by total volume, cubic mea- 
iisure, normality will increase at the rate 
Jof 4 per cent in a 5-year period; when 
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near 110 per cent, at the rate of 1 per 
cent. The percentage of normality in 
terms of board measure, International 
rule, increases 5 per cent at 80 per cent 
normality and 1 per cent at about 106. 
When expressed in board measure, Scrib- 
ner rule, the normality percentage changes 
DS per cent at 80 per cent normality and 
1 per cent at 105. The average tendency 
for the three volume values is hence al- 
most identical. From Figure 1 or from 
the regression equations of Table 2 the 
progression for the average stand can be 
defined, leading to the curves of Figure 2, 
which show the constant changes of the 
normality percentages. 

According to Figure 2, 40 to 45 years 
will be ordinarily required, barring acci- 
dents, for a 70 per cent stand to reach a 
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Fig. 2.—Change in stocking with advance in age. Second-growth Douglas fir. 
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condition comparable to the stocking of are still too few for a complete analysis 
the stands upon which the normal yield of all factors. 


tables are based. The advance toward A secondary tentative conclusion from 
these computations is that the presentt 


Douglas fir yield tables, published im 
U. S. Dept. of Agri. Technical Bulletin: 
201, probably do not represent absolutely: 
full stocking or real normality, but under-- 
run this condition by at least 10 per cent., 
This was anticipated, since when the: 
tables were made the plots selected for 
site qualities I, II, and III, i. €., site measurement were taken at random in 
indices 125 and over. Site and age, espe- uniformly well-stocked areas, but with 
cially if they are reduced to their com- possibly frequent small irregularities. The 
ponent effect, namely, average diameter, tables have therefore the virtue of being 
must have a residual effect, which, when conservative, although when comparisons 
they become definable, will measurably are made with the yield tables of other 
strengthen the correlations. For the sake species made on the basis of truly normal 
of clarity the complications introduced by plots, Douglas fir undoubtedly does not 
site and age have not been introduced into hold the position it legitimately should 
the present discussion. Besides, the data hold. 


normality does not stop at this point, 
however, but continues onward, finally 
reaching a balance near 110-115 per cent. 

Needless to say, the results given above 
are but the average tendencies, best ap- 
plicable to stands between 40 and 80 
years of age on the better sites such as 


TABLE 2 


RATE OF CHANGE OF NORMALITY PERCENTAGE BASED UPON MEASUREMENTS TAKEN AT 95-YEAR INTERVALS 


Average Average rate 
normality of change in Correlation 


Factor of plots five years coefficient Regression equation 
Per cent Per cent 
Number of trees 83.3 +3.29 —.153+.132 Change= 5.53—.027 normality 
Basal area 97.4 +1.53 —.198+.132 Change= 6.65—.053 normality 
Cubic measure ' 98.7 +2.30 —.388+£.117 Change=12.86—.107 normality 
Board measure International 104.5 +1.28 —.466+.108 Change=16.22—.143 normality 
Board measure Scribner’ 1126 20 —.531+.101 Change=16.69—.150 normality 
Board measure Scribner? 120.7 —2.49 —.717+.067 Change=17.67—.167 normality 


*Normalities above 300 omitted. 
*Normalities above 300 included. 


i from year to year. 


corded for trees of various species, 
a living tree is ordinarily thought of as 
undergoing a net increase in diameter 
Recent analysis of 
instrumental records indicates, however, 


i that under certain conditions small trees 


may shrink in diameter for several suc- 
cessive growing seasons. 

Near the southern extension of its range 
the redwood (Sequoia sempervirens, Endl.) 
is found chiefly in narrow canyons which 
cut through the steep foothills overhang- 
ing the Pacific Ocean. In the bottoms of 
these canyons, which extend mainly east 
and west, occur strips of redwood forest 
containing trees sometimes as much as five 
or ten feet in diameter, and at least 600 
or 700 years old. 

The conditions inside such a stand are 
in marked contrast with those beyond its 
borders. On the westerly facing slopes 
of the coast occur extensive sun-baked 
areas covered with chaparral or grass. 
Back a little way from the ocean the 
canyon bottoms, on the other hand, are 
filled with tall trees under whose cool 
shade will be found ferns and running 
streams, the whole association quite sug- 
gestive of the spruce-and-fir forest of the 
Adirondack region in New York. At the 
same time glimpses may be had through 
the trees here and there of the closely en- 
croaching chaparral, especialiy on the 
southerly exposures. 


SHRINKAGE IN A WIND-DWARFED REDWOOD 


By FERDINAND W. HAASIS 


Research Associate, Carnegie Institution of Washington 


The excess of transpiration over intake of water in an under-nourished wind-dwarfed red- 

wood tree may cause a drain upon the water stored in its tissues; the cumulative desic- 

cation may result in a net reductionsin diameter over a period of years. Under such con- 

ditions also, it appears likely that stem diameter growth may proceed close to living 

branches but become dormant at lower points. Although presently unexplainable instru- 

mental or other factors might have influenced them, the results of the study here reported 
may throw additional light on the subject of tree physiology. 


; HILE DAILY and even seasonal 
diametral shrinkage has been re- 


Toward the canyon mouth, where the 
walls become somewhat further apart and 
where the westerly winds from the ocean 
sweep in with less interference, the red- 
woods are found to be progressively small- 
er. These dwarfed trees, often growing 
densely-spaced in small stands, have much 
the appearance of those found at the cold 
timber-line on high mountains. Frequently 
the tops are flat and dead on one side. 
This dying back of the tops may begin at 
as early an age as 10 or 11 years on ex- 
ceptionally exposed sites, but in more pro- 
tected situations a redwood tree may ap- 
parently grow to be well over a hundred 
years old before dying back takes place. 

In the spring of 1924 Dr. D. T. Mac- 
Dougal began a study of one of these 
dwarfed redwood trees growing near the 
mouth of a canyon about 19 km. (12 
miles) south of Carmel, in Monterey 
County, California. This study was made 
by means of the dendrograph, an instru- 
ment devised in 1918 by Dr. MacDougal 
who published a detailed description of 
the apparatus some years ago (4). 

The wind-dwarfed tree chosen for ob- 
servation was 18 cm. (7 inches) in diam- 
eter at a height of one meter above the 
ground. Although, as will appear later, 
an age estimate can not safely be made 
for this tree on the basis of ring counts 
alone, yet ring counts combined with cor- 
roborative evidence afforded by records 
of an old burn indicate that the tree was 
probably not much older than 40 or 45 
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years at the time of attachment of the 
dendrograph. The instrument was main- 
tained in operation from April, May, or 
June to October or November for six 
years, 1924-1929. These records reveal 
the astonishing fact that during five of 
these six periods of measurement the tree 
decreased instead of increased in diam- 
eter. At the same time another tree grow- 
ing in a more sheltered position and about 
0.5 km. (about 0.3 mile) distant was in- 
creasing steadily in diameter. This con- 
trol tree was somewhat older than the 
wind-dwarfed tree and had a diameter 
about 2.5 times as great. Comparative 
figures for the two are given in Table 1: 


TABLE 1 


SEASONAL CHANGES IN DIAMETER IN MILLIMETERS 
OF TWO REDWOOD TREES GROWING 0.5 KM. 
(0.3 MILE) APART 


Favorably 

Period of Wind-dwarfed situated tree 
observation tree (No. 11) (No. 6) 
May 19-Oct. 18, 1924 —1.6 +3.8 
May 19-Oct. 12, 1925 +0.4 +4.4 
May 11-Nov. 1, 1926 —0.3 +3.9 
Apr. 19-Oct. 10, 1927 —0.1 +6.6 
June 8-Oct. 29, 1928 —0.5 +1.8 
June 2-Nov. 18, 1929 —1:7 +5.5 


These figures indicate quite definitely 
that the wind-dwarfed tree in general de- 
creased in diameter at a height of one 
meter during six successive summers where- 
as another redwood, not far away, in- 
creased in diameter during the same sea- 
sons. The actual decrease in the one case 
amounted to 3.8 mm, the increase in the 
other to 26.0 mm. 

The intention was to operate these den- 
drographs during the growing season in 
each year of study. From records obtained 
for the control tree in 1930 and 1931 it 
appeared, however, that it had probably 
increased in diameter early in each year 
before the instrument was attached. Dur- 
ing the period from October 25, 1930 to 
May 19, 1931 such increase amounted 
to 2.3 mm. This period is chosen as 
representing about the average period be- 
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tween the times of beginning and ending; 
the studies each year, as shown in Table 1.. 
Most of the winter increases just mentioned | 


took place after the middle of March, 1931.. 


In view of such observations on the» 
control tree, it seemed conceivable that! 
the wind-dwarfed tree, also, might have: 
experienced increases in diameter of un-: 
known magnitude during the winter periods | 
of the years 1924-1929. There appeared to 
be a possibility that its desiccated tissues. 
became rehydrated during the rainy sea- 
son and swelled, and that actual growth 
took place in the early spring. The tree 
was accordingly again equipped with a 
dendrograph which was continued in op- 
eration for a period of 12 consecutive 
months. 


Summarized, the records obtained with 
this instrument show that the wind-dwarfed 
tree decreased 1.7 mm in diameter be- 
tween July 13, 1931 and July 11, 1932. 
The control tree showed a net increase of 
1.8 mm during these months. For the 
winter period, October 25, 1931 to May 19, 
1932, the changes were as follows: wind- 
dwarfed tree, —0.8 mm, control, +0.9 mm. 
These relations are shown graphically in 
Figure 1 in which the weekly changes in 
diameter are plotted cumulatively. 


It should be noted that the winter of 1931- 
1932 was unusually rainy on the coast of 
Monterey County. At Carmel the rainfall 
of 267 mm (10.52 in.) in December was 
the greatest monthly precipitation recorded 
in the 22 years during which records have 
been kept at the Coastal Laboratory of 
the Carnegie Institution. The precipita- 
tion for the half year, July to December, 
was also the largest on the records for 
the Coastal Laboratory. Cambial tem- 
peratures for these two trees during the 
period extending from the middle of 
January to the middle of July, 1932, did 
not vary greatly and bore no constant 
relation to one another. Sometimes one 
was slightly higher, sometimes the other. 
The temperatures were measured by means 


ith wood, cambium and bark. 

From this series of dendrographic rec- 
rds it appears highly probable that the 
‘net shrinkages recorded for the years 
11924 to 1929 can be regarded as true 
annual decreases in diameter at the height 


jage in every week of a season in which 
ithe diameter of the tree suffered a net 
decrease. In some weeks diametral in- 
§@creases occurred, but the total of decreases 


diurnal changes in diameter which have 
Sbeen recorded for trees of many species 
jand have formed the subject of consider- 
able exposition by MacDougal (4, 5) and 
others. Both weekly shrinkage and diur- 


jnal fluctuations will be made clearer by 
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reference to Figure 2, a reproduction of 
a dendrographic record for the dwarfed 
tree. In this figure there are shown daily 
reversible variations amounting to as 
much as 0.23 mm with a shrinkage for 
the week of 0.1 mm, the instrument at 
the time the record was made _ having 
been adjusted to give a magnification of 
30 times. 

In spite of the diametral shrinkage in 
the lower part of this dwarfed tree, new 
branchlets continued to grow at the top. 
Many of these were killed back within a 
few months and as a result the top of the 
tree consisted of a confused intermixture 
of short new growth and short dead twigs 
with no definite pattern of branching. 

It seems quite likely, too, that wood 
may be laid down in the upper part of 
the bole of such a tree as this while no 
additional rings are being formed further 
down. This possibility is in line with ob- 
servations on interrupted growth reported 
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Fig. 1-—Cumulative weekly 
and control 0.5 km. distant. 
taken as the starting point for each graph. 


seen that the control tree increased in diameter du i 
while that of the wind-dwarfed tree decreased. The wind-dwarfed tree showe 


changes in diameter during a 12-month period of wind-dwarfed redwood 
The diameter on July 13, 1931, although not the same for both trees, is 
The weekly rainfall figures are also shown. It will be 


ring the winter period, October 25 to May 19, 
d no sustained swelling 


attributable to the greater amount of soil moisture during the rainy season. 
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by Fritz and Averell (1) for the same 
species. These authors discuss the sup- 
pression, for many years, of growth on 
one side of a tree, as shown on transverse 
sections of the bole, when food supplies 
are inadequate. Still earlier, Hartig (3) 
had observed that suppressed trees in a 
stand not infrequently showed greater 
growth in the upper part of the bole than 
in the lower part. In extreme cases he 
noted the complete suspension of ring- 
formation in the lower part of the bole. 
In a white pine (Pinus strobus L.), for 
example, wood 21 years old showed only 
14 growth rings. 

After the conclusion of the dendro- 
graphic study in 1932, the wind-dwarfed 
redwood was cut and ring counts made 
at various heights. The results of some 
of these are given in Table 2. 

From these figures it will be seen that 
on one side of the tree, the windward 
side, there was a definitely greater num- 
ber of distinguishable growth layers at 
some heights than at points further down. 
There are also slight differences of a sim- 
ilar kind in other radial planes. Such 
figures might seem to substantiate the 
supposition that growth layers may be 
formed in the upper part of the bole in 
a year when they are not produced fur- 
ther down. It should be observed, how- 
ever, that when they are crowded these 
growth layers are exceedingly difficult to 
differentiate. Even with a magnification 
of about 40 diameters, there is sometimes 
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a good deal of uncertainty as to the exactt 
number of rings under observation. The» 
numbers counted with the aid of a hand! 
lens may easily be 2 or 3 less than those: 
ascertained with a higher magnification.. 
It appears that under certain conditions: 
of slow growth several layers of thick-: 
walled cells may be laid down in suc-: 
cessive years without intervening zones of 
thin-walled cells. In such cases there 
must be considerable doubt about the 
number of growth layers visible along a 
radius. On some radii of this tree the 
growth layers averaged at least 4, 5, or 
even 6 to the millimeter in the outer few 
millimeters of wood. 

These ring counts obviously can not 
be regarded as demonstrating conclusive- 
ly that growth layers may be formed in 
redwood at one height while they are not 
being formed below, as Hartig reported 
for other species. However, in view of the 
persistent shrinking of the bole of this tree 
near the base, while growth is continuing 
in the crown, such a supposition is at 
least plausible. Certainly it appears that 
the tree may at least fail to lay down 
wood in the lower bole early in the sea- 
son, even though the thick-walled cells 
be produced later on and even though 
spring wood be formed higher in the tree. 
Growth of this sort would tend to reduce 
the amount of taper. 

The above considerations indicate that 
when there is insufficient food for a full. 
woody layer to be produced over the en- 


TABLE 2 


NUMBER OF GROWTH LAYERS ON REDWOOD TREE NO. 11. yuLy, 1932 


a —PS  e e 
Height of 


cross sec- 
tion above : Side of tree 
ground, N NE E SE S SW WwW NW Aver- 
decimeters (leeward) (windward) age 
30 43 45 44 43 41 43 45 
25 43 45 42 42 41 42 43 46 430 
22 44 46 47 46 46 43 45 46 45.4 
19 45 5 AS 46 47 46 44 44 42 44.9 
12 44 47 46 48 48 44 46 44 45.9 
3 47 47 46 46 47 46 48 47 46.8 
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tire tree, those parts nearest the source, 
that is, the living branches and the up- 
per part of the bole, will receive the bene- 
fit of what food there is. It is quite ob- 
vious, too, that ring counts made near the 
base of an unthrifty tree will sometimes 
give figures distinctly less than the actual 
age of the tree in years. 

The progressive shrinkage recorded for 
this tree is to be regarded as somewhat 
distinct from a seasonal shrinkage which 
has been found to occur, in redwoods and 
Monterey pines, during a period of dry 
weather (2). Nevertheless, there is an 
underlying similarity between this progres- 
sive contraction and the seasonal shrink- 
age; as well as between these and the 
diurnal shrinkage mentioned above. In 
all three cases the shrinkage appears to 
be due to loss of water from the plant at 
a faster rate than it enters through the 
roots. 

It seems that this tree, situated as it 
was on the edge of the forest and with its 
top exposed to desiccating winds, was 
slowly drying out during the period of 
dendrographic study. In view of the re- 
markable vitality of trees of this species, 
however, it may be doubted that this indi- 
vidual would ever have been completely 
killed as a result of the wind action 
alone. It is indeed possible that in time, 
as protecting trees grew up to windward, 
this tree would have increased in height, 
and layers of xylem might again have been 
produced on the lower bole, provided fire 
did not in the meantime interrupt the 
program. It is quite conceivable also that 
a season or several seasons of more fa- 
vorable meteorological conditions might 
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result in such a tree’s showing renewed 
stem increment. Important among such 
conditions should be ranked wind velocity 
and, probably to an even greater degree, 
wind direction. A very slight change in 
average wind direction for a season might 
well mean the difference between shrink- 
age and increment in a tree standing in 
an exposed situation. 

It is worthy of note that while the sea- 
son, in which increment was observed for 
the dwarfed redwood, occurred in a year 
marked by appreciable precipitation (55 
mm) in May, yet the greatest seasonal 
shrinkage recorded took place in a year 
in which over an inch and a half (43 
mm) of rain fell in June. Earlier in life 
this tree had shown greater diametral 
increments, as much as 9 mm in a year, 
in fact. Having grown up into a more ex- 
posed situation the probability is that it 
would have shown little if any additional 
increment at the height of the dendro- 
graph contacts for some years to come; 
but would rather have continued to shrink 
from year to year. Eventually, perhaps, 
xylem production would have been re- 
sumed on the lower bole though probably 
never again at a fast rate. And in the 
meantime it is quite likely that the tree 
would have continued to lay down wood 
in the branches and upper bole. 

A tree situated like this redwood, even 
at such a low altitude (about 75 meters 
or 250 feet) and at the relatively low 
latitude of about 36° can probably be re- 
garded as just as truly a timberline tree 
as those found near the upper limit of 
tree growth. In the latter case desiccation 
of the tops apparently occurs during sea- 
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Fig. 2—Reproduction of a dendrographic record of diurnal changes in a redwood tree for one week 
in July, 1929. This dendrogram shows regular diurnal shrinkage and nocturnal swelling, as well as a 
net shrinkage for the week. In the graph the horizontal intervals represent 6 hours, noon (Nn) and 
midnight (Mt) being designated. The vertical spaces represent 10-mm intervals on the original record. 
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sons of comparatively light snow cover, 
when the tree tops are exposed to the 
action of high winds and the roots are 
unable to take in water from the frozen 
soil. In the case of the canyon-mouth red- 
woods, it is through drought conditions 
rather than soil freezing that the avail- 
able supply of water is reduced. The re- 
sult, however, is of course the same. 


SUMMARY 


Dendrographic studies of a redwood 
tree in an exposed situation, essentially a 
timberline tree, show it to have suffered 
marked diametral decrease at a height of 
1 meter during a period of several years. 

This shrinkage is evidently closely re- 
lated to previously described seasonal and 
diurnal fluctuations in diameter, although 
distinct from both. 

While such shrinkage is occurring in 
bole diameter at a height of 1 meter, leaf 
and wood production continue higher in 
the tree. The number of distinguishable 
growth layers at various places in a wind- 
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dwarfed redwood may be quite erratic:: 
there may be more on one side of the tree: 
than on the other or more at one eleva-- 
tion than at another point a few deci-- 
meters below. 
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“Through recreational opportunities may come a better appreciation of the 
necessary development of our lives. They should be made to contribute to health, 
to broader appreciation of nature and her works, and to a truer insight into the 
whole affair of existence. They should be the means to acquainting all of us with 
the wonders and delights of the world in which we live and of this country of 
which we are the joint inheritors. All Americans should have a reasonable amount 
of leisure and they should be educated to use such leisure for their own enjoyment 
and betterment, and the strengthening of citizenship.” 


Catvin Coo.ince. 


MOISTURE-ABSORBING AND RETAINING CAPACITIES OF 
VARIOUS TREE PACKING MATERIALS! 


By FRED R. NEWCOMER? 


The author reports the results of a simple test on the moisture-absorbing and retaining 

capacities of shingle tow, wood shavings, tree moss, hardwood leaves, pine needles larch 

needles, oat and wheat straw. The retentivity is given for each material for from one 
to six days. 


trees packed in various kinds of 

tree packing materials are shipped 
annually from nurseries in all parts of 
the country little information is avail- 
able as to the efficiency of such tree pack- 
ing materials. This study was made to de- 
termine the relative moisture absorbing 
and retaining capacities of such materials 
which were thought to be best adapted 
for this use. 

Some studies, however, have been made 
on the water-absorbing and -retaining ca- 
pacities of several materials that were 
used in this experiment but mostly for 
different uses than for tree packing. De- 
herain (1), according to Whisenand (3), 
determined the water absorbing and twen- 
ty-four-hour retention capacities of various 
barn bedding materials tied loosely in 
sacks. The materials used are listed by 
Deherain according to their ranks in 
Table 1. 

Whisenand (3) also experimented with 
barn bedding materials on a twenty-four- 
hour basis and ranked them as shown in 
Table 2. 

Another investigator (4) experimenting 
still further with barn bedding materials 
states “concerning dry sawdust and shav- 
ings” that “Their absorptive capacity ac- 
cording to fineness and dryness is from 
two to four times that of ordinary straw.” 


A LTHOUGH millions of forest and shade 


According to Kummel (2), W. F. Will 
found that sphagnum moss and tree moss 
will absorb sixteen and eight times, re- 
spectively, their own weights of water, but 
the report on this experiment does not 
give their retaining capacities, although 
2.5-ounce samples of each were hung to 
dry for twenty-two days. ° 


Matertats Usep 1n StTupy 


All available materials which are be- 
lieved to have merit for use in packing 
about the roots of trees to prevent drying 
during transit were tested in this experi- 
ment. Some of the desirable qualities of 
a tree packing material are that it should 


TABLE 1 


MOISTURE-ABSORBING AND RETAINING CAPACITIES OF 
BEDDING MATERIALS (DEHERAIN) 


Per cent 
moisture 
content 
after drying 
Material Rank 24hours 
| hee ee rs eee i 500-700 
Spent. tancbarks eee By 400-500 
Roplavt sawdust == 3 435 
Barley~strawWaes 4 285 
Wait ost Ta Wirt eaten Se ee 5 228 
Wheat straw —.-—--. 6 220 
Oak leaf compost i 162 
Air-dried vegetable mold __ - 8 80 


1A thesis presented in partial fulfilment of the requirements for the degree of Bachelor of Science 
in Forestry at the School of Forestry of the University of Idaho, Moscow, 1931. 


“This study was carried on in the Idaho School of Forestry nursery. The writer wishes to thank 
Mr. C. L. Price, Forest Nurseryman, and Professor A. M. Sowder, both of the Idaho School of For- 


estry, for their codperation and suggestions. 
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TABLE 2 


MOISTURE-ABSORBING AND RETAINING CAPACITIES OF 
BEDDING MATERIALS (WHISENAND) 


5 cc A a ry 8m 


Per cent 

moisture 

content 

after drying 

Material Rank 24hours 
Whole oat straw... ie |: 250 
Guthoatestiaw = 2, 244, 
Wheat straw ——§______ gs} 210 
Fine, dry white pine shavings 4 185 
Mixed sawdust from local mill 5 160 
Mixed shavings from local mill 6 130 
Mixed shavings from Chicago. 7 119 


be cheap, readily available in sufficient 
quantities, easy to handle in packing 
about the roots of trees, free of weed 
seeds or of offensive odors, free of sub- 
stances which will injure the trees, will 
not heat or mold during shipment, and 
will retain a sufficient amount of water to 
keep the trees from drying out during 
reasonable shipping period. 


METHOD oF TESTING MATERIALS 


Six samples of each material were pre- 
pared, three being wrapped in water- 
proof paper and packed in burlap bags, 
and three in the burlap bags without pa- 
per. The waterproof paper is a crinkled 
duplex waterproof kraft, weighing about 
one pound per 24 square feet. Every 
sample had approximately the same bulk 
of packing material that is used in an or- 
dinary tree shipment. All materials had 
been previously air dried; each sample 
was then weighed as it was made up. 

The sample bags were then placed in 
a soaking vat full of fresh water and left 
for twelve hours. Small slits were cut in 
the paper wrappers to insure complete 
saturation. After the soaking period the 
bags were allowed to drain out for half 
an hour, then they were weighed and 
hung in a well ventilated building. Four- 
teen more weighings were made in the 
following two-week period. 


JOURNAL OF FORESTRY 


TABLE 3 


MATERIALS CHOSEN, AND NET WEIGHT OF EACH 


PER SAMPLE 
—s_ pn a eer 
weight per 
sample, 
air dry. 
Number Material Ounces 
1 Shingletow (western red cedar). 37 
2 Wood shavings (ponderosa pine, 
Douclas*fretc:) eee 
3 Tree moss (Polytrichum, Sumaria, 
Selaginella, etc.) “22 = == AE 64 
4 Hardwood leaves (maple, elm, etc.) 21 
5 Western white pine needles________ 
6 Western larch needles_...__ 44 
7 (Oat straw pee ee eee 17 
8. Wheat ‘straw 2222 2 ae eee 


CONCLUSIONS 


It will be noted from Table 4 that each 
set of materials wrapped in waterproof 
paper retained more moisture than the 
corresponding sample not wrapped in the 
paper for the same period of time. The 
data for the materials not wrapped in 
waterproof paper are also plotted on 


Fig. 1.—Curves showing losses of moisture from 
the materials not wrapped in water-proof paper. 


TREE PACKING MATERIALS 


cross section paper, Figure 1. Curves for 
the materials wrapped in paper are not 
shown owing to the confusion the eight 
additional curves would cause. 

To illustrate the use of Table 4 the fol- 
lowing examples are given. When a tree 
shipment is to be made which requires 
two days from packing to planting, tree 
moss with waterproof paper would be 
the logical material to use for the pack- 
ing, provided the added cost of the paper 
is small compared to the value of the in- 
dividual shipment. Shingletow with the 
paper would be the second best choice. If 
waterproof paper is not to be used tree 
moss would still be the first choice and 
shingletow second best. If waterproof pa- 
per is not to be used on a one-day ship- 
ment oat straw would insure best results. 
A six-day shipment should be packed in 
waterproof paper and tree moss for the 
best results, in paper and shingletow as 
second best, or in hardwood leaves and 
paper as third choice. 

The data from this table are to be con- 
sidered along with those characteristics 
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previously mentioned in selecting any 
tree packing material or combination of 
materials for practical use. Western red 
cedar is known to contain substances toxic 
to fungus growth but whether or not these 
substances are injurious to trees are not 
included in this study. Such substances 
may however prove beneficial in prevent- 
ing or arresting molds or mildews, etc. 
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TABLE 4 


MOISTURE-ABSORBING AND RETAINING CAPACITIES OF TREE PACKING MATERIALS RANKED ACCORDING TO 
MOISTURE CONTENT AT VARIOUS INTERVALS OF TIME 


Tnitial One day Two days Four days Six days 
Water Water Water Water Water 
Material Rank percent Rank percent Rank percent Rank percent Rank percent 
Shingletow <A 9 228 199 6 155 5 118 9 94 ° 
B 1 334 1 250 22 200 2 156 Dy 139 
Shavings Atel S 191 11 160 13 125 10 98 12 85 
B 6 250 10 173 9 139 8 106 8 98 
Tree moss A _ 11 211 7 187 5 161 4 132 6 110 
B 4 280 24 232 1 208 1 LT, a 153 
Hardwood Ame LZ 201 9 175 12 128 9 104 10 90 
leaves B 3 306 3 223 3 171 3 143 3 132 
White pine A 15 152 14 124 16 87 13 cy A i) 54 
needles B 14 184 13 141 15 106 12 92 11 87 
Larch Ne ay 201 12 157 4 124 10 98 13 83 
needles B 5 254 4 208 4 166 4 132 5 111 
Oat straw A 8 236 5 201 il 150 6 116 9 94. 
B u 240 6 199 8 146 4 132 4 124 
Wheat A 10 224 7 187 11 129 unt 96 14 68 
straw B 2 326 8 181 10 131 7 109 7 101 


A—denotes combined data from the three samples of material not wrapped in waterproof paper. 


B—denotes combined data from the three samples of materials wrapped in waterproof paper. 


THE PREVENTION OF WOOD-STAINING IN BASKET VENEERS 


By GEO. G. HEDGCOCK 


Senior Pathologist, U. S. Bureau of Plant Industry, Washington, D. C. 


This paper describes the results of experiments with various solutions in preventing or 

reducing fungus stains in hardwood veneer baskets which, on account of the moist 

condition of the wood necessary for manufacture, are subject to discoloration while 
drying, especially in damp weather. 


HE writer-some years ago conducted 
| a number of experiments to ascer- 
tain whether the staining of wood 
in veneer products in storage could be 
prevented during the periods of moist 
weather which are frequent in the eastern 
United States. These experiments were 
carried out in the laboratory in Wash- 
ington, D. C., under artificial conditions 
and in Baltimore, Maryland, under factory 
conditions. Numerous early experiments 
were conducted for the control of sap 
stain in lumber, summarized by Howard? 
and Hubert” and notable progress has 
more recently been made in this direction 
in the Gulf States.* The experiments re- 
ported in the present paper are so far as 
known the only ones that have been con- 
ducted on veneer. 


In the manufacture of veneer baskets, 
large logs, usually of maple, sycamore, 
basswood, sweet gum, and tulip poplar 
are soaked in a vat of hot water or 
steamed until thoroughly saturated and 
softened. They are then cut into thin 
veneer sheets, staves, and bands, which 
in turn are made into baskets. These 
baskets when finished are very moist and 
in this condition are stored in warehouses, 
before being shipped to retail dealers. In 
warm moist weather the sapwood and fre- 
quently the heartwood in the baskets is 


badly stained and molded by fungi. In 
the soaking of the logs in the vats, the 
water becomes strongly impregnated with 
soluble elements leached from the wood. 
For some reason, this frequently causes 
the staining and molding of the heart- 
wood, which is ordinarily immune to 
stains and molds. 

A number of species of wood-staining 
fungi are found in stained basket veneer. 
The most common species are those of 
Ceratostomella, Ceratostoma, Cladospo- 
rium, Graphium, Hormodendron, Hormis- 
cium, etc. A number of species of mold 
which are not primarily wood stainers 
form unsightly colored blotches or patches 
on the surface of the wood, degrading the 
veneer products as effectively as the wood- 
staining fungi. Among these are species 
of Alternaria, Fusarium, Mucor, Penicil- 
lium, Torula, Trichoderma, etc. 

Freshly cut staves from stain-free logs 
were used in all the experiments. They 
were dipped in the chemical solutions the 
same day they were cut, either as separate 
staves or as freshly made baskets. The 
percentage of chemicals and water was 
determined by weight. Solutions were 
made by thoroughly mixing the chemicals 
in boiling tap water. The staves or 
baskets used in each experiment were 
dipped for approximately one minute in 


‘Howard, N. O. 1922. The control of sap-stain, mold, and incipient decay i 
with special reference to vehicle stock. U. S. Dept. of Agri. Bul. 1037, 7 A ere ieee 


"Hubert, E. E. 1929. Sap stains of wood and their prevention. 


National Committee on Wood Utilization. 


U. S. Dept. of Commerce, 


“Lindgren, R. M., Scheffer, T. C., and Chapman, A. D. 1932. The chemical control of lumber 
and log staining and molding fungi. Jour. For. 30:714-721. 
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‘the hot solutions before they cooled. 
Where not otherwise specified, the amount 
of sapwood and heartwood were in the 
proportions of about 4 to 1. 


Experiments 1, 2 and 3 were conducted 
in the laboratory at Washington, D. C. 


Experiment 1. Sets 1 to 9. Nine lots, 
each consisting of 20 veneer staves of 
sweet gum and 15 staves of sycamore, 
mostly sapwood, were dipped in January 
in each of nine chemical solutions. Set 10. 
One similar control lot was dipped in 
hot water. The staves were allowed to 
drain for 5 minutes and were then stored 
for 12 days in glass moist chambers be- 
fore they were examined for stains and 
molds. 


Experiment 2. Sets 1 to 9. Nine lots, 
each consisting of 8 veneer staves of red 
maple, 8 of sweet gum, and 8 of tulip 
poplar, all of sapwood, were dipped in 
April in each of nine chemical solutions. 
Set 10. One similar control lot was 
dipped in hot water. After thoroughly 
draining the staves, all were inoculated 
with a water suspension of the spores of 
Ceratostomella pluriannulata Hedgc., the 
most common staining fungus found on 
veneer. The staves after a thorough drain- 
ing were stored in glass moist chambers 
for 9 days and then examined. 


Experiment 3. Sets 1 to 9. Nine lots 
constituted as in Experiment 2 were 
dipped in nine solutions. These were 
treated as in Experiment 2, except that a 
water suspension of the spores of Cera- 
tostoma rugosa Hedge. n. sp. pro tem., a 
common veneer staining fungus, was used 
for inoculating the staves. Set 10. One 
similar control lot was dipped in hot 
water. 

The remaining seven experiments were 
conducted under factory conditions in 
Baltimore, Maryland, where after treat- 
ment all sets were immediately stored 
in a regular veneer products warehouse 
containing many molded baskets. Moist 
weather prevailed much of the time of 
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experimentation. The baskets used in the 
experiments were half bushel veneer peach 
baskets with 12 staves each. Unless other- 
wise specified, the veneer consisted of the 
wood of basswood, red maple, sweet gum, 
tulip poplar, and sycamore, mixed in 
about equal proportions. 


Experiment 4. Set 1. 48 baskets were 
dipped in a chemical solution in May. 
Set 2. 556 veneer staves and the neces- 
sary bands were dipped in the same solu- 
tion and immediately made into 43 bas- 
kets. Set 3. 50 baskets for a control 
were not dipped in water. The baskets 
were examined after 9 days’ storage. 


Experiment 5. Set 1. 50 baskets were 
dipped in a chemical solution in June. 
Set 2. 50 baskets for a control were 
dipped in hot water. An examination was 
made after 9 days’ storage. 


Experiment 6. Sets 1-5. Five lots. of 
15 baskets each were dipped in each of 
five chemical solutions in April. Set 6. 
A similar control lot was not dipped in 
water. The baskets were examined after 
23 days’ storage. 

Experiment 7. Sets 1 and 2. Two lots 
of 10 baskets each were dipped in two 
chemical solutions in June. Set 3. A 
similar control lot was not dipped in 
water. An examination was made after 
10 days’ storage. 

Experiment 8. Similar to Experiment 7 
only with different chemical solutions. 
12 days’ storage. 

Experiment 9: Similar to Experiments 
7 and 8 but with different chemical solu- 
tions. 10 days’ storage. 

Experiment 10. Similar to Experiments 
7-9 but with different chemical solutions 
and with 2 control lots, one dipped in 
hot water and one not dipped. 8 days’ 
storage. 

Table 1 gives a condensed summation 
of the results from all the experiments 
with each chemical solution. The first 
three columns of percentages give the 
per cent of staves clear, or without stain 
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or mold, the per cent stained slightly or tions using a much greater quantity of 
molded, and the per cent stained and spores of wood-staining fungi than ever 
molded badly or degraded. The last two occurs under factory conditions. The solu- 
columns of percentages give the per cent tions of borax, copper chloride, and 
of improvement as compared with the copper sulphate, when used with their 
control sets. An increase in either the related acids, were most effective in pre- 
per cent of the staves free from stain or venting staining and molding ; and copper 
of the slightly stained staves was con- acetate, mercuric chloride, sodium benzo- 
sidered an improvement. The minus signs ate, sodium carbonate and sodium sulphite 
before percentages indicate that the con- used similarly were of little effect. 
trol set had more slightly stained staves Under factory conditions, the solutions 
than the treated sets. of borax plus boric acid plus sodium 
In comparing the effect of the various carbonate, lime-sulphur, mercuric chloride 
chemicals in Experiment 1 under labora- plus hydrochloric acid, potassic alum, 
tory conditions, there will be omitted the phenyl salicylate, sodium bicarbonate, 
results from Experiments 2 and 3, which and sodium carbonate were most effective, 
were carried out under artificial condi- and those of sodium benzoate plus benzoic 


TABLE 1 


SUMMATION OF RESULTS OF EXPERIMENTS IN THE CONTROL OF STAINING AND 
MOLDING IN VENEER PRODUCTS 


Per cent 
improvement 
Per cent of material over controls 
Experi- Free Free 
ment Set Constitution of chemical from Slight De- from Slight 
number number solutions in water stain stain graded _ stain stain 
1 1 Borax 3 per cent and boric acid 2 per cent 100 0 0 100 0 
2 1 Borax 3 per cent and boric acid 2 per cent 33 67 0 33 67 
3 1 Borax 3 per cent and boric acid 2 per cent 33 67 0 33 67 
6 3 Borax 3 per cent and boric acid 3 per cent u 14 79 3 14 
i 1 Borax 3 per cent and boric acid 3 per cent 
and sodium carbonate 8.5 per cent 100 0 0 100 —10 
10 2  Carbolic acid 0.7 per cent and potassium 
hydroxide 0.7 per cent 10 50 40 10 20 
1 9 Copper acetate 1 per cent and acetic acid 
1 per cent 50 0 50 50 0 
2 9 Copper acetate 1 per cent and acetic acid 
1 per cent 0 8 92 0 8 
3 9 Copper acetate 1 per cent and acetic acid 
1 per cent 0 17 83 0 17 
1 6 Copper chloride 1 per cent and _hydro- 
chloric acid 0.1 per cent 100 0 0 100 0 
2 6 Copper chloride 1 per cent and _hydro- 
chloric acid 0.1 per cent 33 59 8 33 59 
3 6 Copper chloride 1 per cent and _hydro- 
chloric acid 0.1 per cent 33 67 0 33 67 
1 5 Copper sulphate 1 per cent and sulphuric 
acid 0.1 per cent 100 0 0 100 0 
2 5 Copper sulphate 1 per cent and sulphuric 
acid 0.1 per cent 42 58 0 42 58 
3 5 Copper sulphate 1 per cent and sulphuric 
acid 0.1 per cent 50 50 0 50 50 
10 3  Creosol 0.5 per cent and potassium hy- 
droxide 0.7 per cent 10 50 40 10 20 
6 4 Lime, unslaked, 10 per cent and sulphur 


10 per cent 40 53 C 36 53 
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TaBLeE 1—Continued 


SUMMATION OF RESULTS OF EXPERIMENTS IN THE CONTROL OF STAINING AND 
MOLDING IN VENEER PRODUCTS 


Per cent 
improvement 
Per cent of material over controls 
Experi- Free Free 
ment Set Constitution of chemical from Slight De- from Slight 
7 2 Lime, unslaked, 10 per cent and sulphur 
10 per cent 40 40 20 40 30 
1 2 Mercuric chloride 0.1 per cent and hydro- 
chloric acid 0.1 per cent 50 50 0 50 50 
2 2  Mercuric chloride 0.1 per cent and hydro- 
chloric acid 0.1 per cent 16 17 67 16 i 
3 2  Mercuric chloride 0.1 per cent and hydro- 
chloric acid 0.1 per cent 0 0 100 0 0 
6 1 Mercuric chloride 0.1 per cent and hydro- 
chloric acid 0.6 per cent 20 40 40 16 40 
8 1 Mercuric chloride 0.1 per cent and hydro- 
chloric acid 0.2 per cent 100 0 0 100 —10 
9 1 Phenyl salicylate (Salol) 0.3 per cent 50 50 0 50 40 
10 1 Phenyl salicylate 0.3 per cent and potas- 
sium hydroxide 0.7 per cent 0 10 90 0 —20 
8 2  Potassic alum 10 per cent 90 10 0 90 0 
i! 8 Sodium benzoate 0.2 per cent and benzoic 
acid 0.1 per cent 50 50 0 50 50 
2 8 Sodium benzoate 0.2 per cent and benzoic 
acid 0.1 per cent 83 17 0 83 17 
a 8 Sodium benzoate 0.2 per cent and benzoic 
acid 0.1 per cent 58 42 0 58 42 
6 2 Sodium benzoate 0.3 per cent and benzoic 
acid 0.6 per cent 13 40 47 9 40 
9 2 Sodium bicarbonate 10 per cent 50 50 0 50 40 
1 4 Sodium carbonate (Sal soda) 10 per cent 50 50 0 50 50 
2 4 Sodium carbonate (Sal soda) 10 per cent 83 17 0 83 17 
3 4 Sodium carbonate (Sal soda) 10 per cent 92 8 0 92 8 
4 1 Sodium carbonate (Sal soda) 6.5 per cent 98 37 5 40 11 
4 2 Sodium carbonate (Sal soda) 6.5 per cent 76 20 4 58 —6 
5 1 Sodium carbonate (Sal soda) 8.5 per cent 78 20 2 41 —8 
1 3 Sodium sulphite 3 per cent and sulphuric 
acid 0.1 per cent 50 50 0 50 50 
Bs 3 Sodium sulphite 3 per cent and sulphuric 
acid 0.1 per cent 50 17 33 50 17 
3 3 Sodium sulphite 3 per cent and sulphuric 
acid 0.1 per cent 0 17 83 0 17 
1 7 Zine chloride 1 per cent and hydrochloric 
acid 0.1 per cent 0 50 50 0 50 
2 7 Zinc chloride 3 per cent and hydrochloric 
acid 0.1 per cent 67 0 33 67 0 
3 7 Zinc chloride 3 per cent and hydrochloric 
acid 0.1 per cent 0 58 42 0 58 
1 10 Control, dipped in water 0 0 100 
4 10 Control, dipped in water 0 0 100 
3 10 Control, dipped in water 0 0 100 
4 3 Control, not dipped in water 18 26 56 
5 6 Control, not dipped in water BYE 28 35 
6 5 Control, dipped in water a 0 93 
6 6 Control, not dipped in water 0 0 100 
us 3 Control, not dipped in water -0 10 90 
8 3 Control, not dipped in water 0 10 90 
9 3 Control, not dipped in water 0 10 90 
10 4 Control, dipped in water 0 20 80 
10 5 Control, not dipped in water 0 40 60 
Average for all controls 5 12 83 


_____CAverage for all controls. 0 
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acid, and zinc chloride plus hydrochloric 
acid less effective. Those of borax plus 
boric acid, cresol plus potassium hy- 
droxide, and carbolic acid were worthless 
in preventing stain. 

The chemicals of value in checking 
stains and molds arranged in the order 
of their cost from the cheapest to the 
most expensive were as follows: lime- 
sulphur, copper sulphate, sodium car- 
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bonate, sodium sulphite, mercuric chloride, 


phenyl _ salicylate, 


sodium _ bicarbonate, 
potassic alum, and copper chloride. 


These experiments point out some of 
the most promising solutions for the con- 
trol of staining in basket veneers. They 
require further testing before it can be 
said that they definitely satisfy all of the 
requirements for a practical treatment. 


BRB 


Reasons FoR Lack oF PRIVATE ForRESTRY PRACTICE IN THE INLAND EMPIRE 


In the Inland Empire region of the Northwest only two companies have large 
enough acreages to consider remaining in business permanently on a sustained 
yield basis. All others with one or two exceptions must eventually cut out their 
holdings and liquidate their investments. Most of the small companies have from 
20,000 to 50,000 acres of land with little timber left to cut. Piling and burning 
slash is an added expense and does not increase the sale value of cut-over land 
which at best has practically no sale value. Leaving the cut-over lands green does 
not increase their values. 

Cut-over lands are actually liabilities since there are taxes and compulsory 
fire protection costs to pay. Therefore, most of the small operator’s lands will re- 
vert to county ownership. The large owner can afford to hold his cut-over land a 
little longer in hope of trading it to the government for stumpage. 

Briefly, the reasons for the lack of forestry are: 

1. Inability of older operators to see that the piling and burning of slash is 
cheaper than high suppression costs. 

2. Lack of money values in cut-over lands, whether burned or green. 

3. Vast amounts of cut-over lands compared to small amounts of merchantable 
timber. 

Exers Kocu, before the Northern Rocky Mountain Section, 


Society of American Foresters, December 5, 1932. 


FOREST PLANTATIONS INJURED BY ROOSTING BIRDS 


By GUY R. STEWART 


Senior Forest Ecologist, Northeastern Forest Experiment Station, New Haven, Conn. 


Blackbirds, starlings and other gregarious birds roosting in large numbers in pine planta- 

tions have been found to cause defoliation and death of the immediate trees. Examination 

of the soil indicates only one essential alteration—under the dying trees the droppings 
raised the nitrate nitrogen to excessive and toxic proportions. 


during the past year in several 

New York plantations where abnor- 
mal numbers of birds roosted each night. 
At some seasons of the year grackles or 
blackbirds, starlings, cowbirds, English 
sparrows, purple martins, and robins have 
been noted to congregate nightly in a 
comparatively limited area. 


aa injury was reported 


In a white pine plantation of the Norwich 
Water Company located near Norwich, 
New York, Mr. Ames, the manager, re- 
ported that blackbirds had roosted in 
enormous numbers for a period of several 
years. The plantation was established in 
1912 and the trees had made a thrifty 
growth until the blackbirds from miles 
around congregated each night in an 
area of approximately two acres. Early 
in 1931 many of the trees where the birds 
had roosted dropped their needles com- 
pletely. The balance of the trees in the 
roosting area showed many burnt needles 
and partial defoliation. The birds at this 
time abandoned the area completely. 

A heavy ground cover of herbaceous 
plants came up under the trees during this 
year. This cover consisted largely of wild 
grapes, Vitis, sp., poke weed, Phytolacca 
decandra, elderberry, Sambucus canadensis, 
and pin cherry, Prunus pennsylvanica, all 
of these being plants whose seeds are 
carried by birds. Even though this heavy 
herbaceous growth had taken place, with 
the consequent removal of some of the 
excess nitrogen furnished by the bird 
droppings, little improvement occurred in 
the appearance of the injured trees. 


By the end of the growing season of 
1931, a large infestation of wooly aphis, 
Chermes pinicorticis, had appeared in the 
injured area. The accompanying photo- 
graph shows the whitened appearance of 
the trunks as well as the luxuriant ground 
cover under the affected trees. Samples of 
affected branches were submitted to H. J. 
MacAloney, Assistant Entomologist, at the 
Northeastern Forest Experiment Station. 
He stated that although the infestation was 
abnormally heavy, the presence of these 
insects was not likely to cause sufficient 
injury to result in the death and defolia- 
tion of the trees. 


It therefore appeared to be of sufficient 
interest to collect a series of profile soil 
samples and determine whether there was 
a sufficient accumulation of ammonia 
and nitrate nitrogen in the soil of the in- 
jured area to exert a harmful effect upon 
tree growth. 


As a preliminary to this work the root 
development of several of the injured 
trees was examined. No evidence of poor 
planting was noted, that might contribute 
to the poor growth conditions. 

The field study of the soil profiles in 
the good and poor parts of the plantation 
showed only one essential difference. In 
the area where the birds had nested the 
litter contained an enormous number of 
cherry seeds, evidently collected from the 
droppings of the birds. The soil samples 
were collected on September 30, 1931, at 
the close of the active growing season for 
the trees. 

Determinations were made of soil reac- 
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tion, by the quinhydrone electrode; _ni- 
trate nitrogen; and replaceable ammonia 
using 10 per cent potassium chloride as 
the replacement medium. All determina- 
tions were made on the fresh soil sam- 
ples, but the results for nitrate nitrogen 
and replaceable ammonia have been cal- 
culated to the dry basis in order to make 
the figures entirely comparable. 

It will be seen that the reaction of both 
sets of samples is practically the same in 
each horizon of the soil profile. The con- 
tent of replaceable ammonia is also very 
similar in the good and poor portions of 
the plantation. There is, however, a very 
large difference in the content of soluble 
nitrates found in the respective horizons of 
the two profiles. The soil where the trees 
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Fig. 1—Defoliated white pine with luxuriant 
ground cover, seeded by birds. 
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were injured shows an excessive amount 
of nitrate nitrogen. The large content of 
nitrates in the litter would indicate that 
there is still an appreciable amount of 
organic nitrogen from the droppings of 
the birds which is decomposing to pro- 
duce additional nitrates. The high concen- 
tration in the lower subsoil or C horizon 
shows that it will probably be some time 
before the nitrates are actually removed 


‘from the soil. Although almost a year 


had passed since the birds roosted in the 
plantation the accumulation of droppings 
in past years has been sufficiently large to 
continue to exert a toxic effect. 


The serious results from the gregarious 
habits of birds makes it desirable that 
such concentrated roosting in a small 
area should be discouraged. The Bureau 
of Biological Survey has made consider- 
ably study of the behavior of birds in 
forested areas. J. Paul Miller, of this 
bureau, who is codperating with the 
Northeastern Forest Experiment Station, 
made the following suggestions as to 
methods of breaking up flocks of birds 
which are roosting in trees where damage 
is resulting. “When the roost is populated 
with birds not protected by federal or 
state laws, which is usually the case with 
grackles, cowbirds, and starlings, the use 
of shot guns is the most effective method 
of bringing relief, provided that local reg- 
ulations do not forbid the use of firearms. 
Shells carrying No. 6 or No. 8 shot, and 
loaded with black powder in order to 
make a loud report, will give the best re- 
sults. Firing may be done with perfect 
safety even in thickly settled sections, if 
directed upward towards the tree tops. In 
large roosts, where the bird population 
may be as great as 30,000, the work of 
four or five men will be required. It is 
important that shooting should begin 
when the first birds appear early in the 
evening. They may then be easily fright- 
ened. Later on when darkness arrives, 
the use of guns avails but little, as the 


FOREST PLANTATIONS INJURED BY ROOSTING BIRDS 


birds will then move only a few yards at 
a time. Shooting should be kept up on 
successive evenings until the birds move 
away. 

“Persistence is the secret of success, 
and in the case of large roosts it may take 
five or six evenings to accomplish the de- 
sired result. Even after the birds have 
moved on, vigilance is required, lest they 
attempt to reéstablish the roost, either in 
the same trees or in those close at hand. 
If they establish themselves where they 
will again be objectionable, the process 
must be repeated until the roost is moved 
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to a locality where it will not be a 
nuisance. 

“When such protected species as robins 
and martins are concerned or when roosts 
are formed in localities where the use’ of 
firearms is prohibited, Roman candles or 
strong streams of water from hose may 
be used. Relief has been obtained even by 
installing electric lights or bells in trees 
where the birds roost.” 

The procedure outlined appears worthy 
of trial where a portion of a thrifty plan- 
tation similar to that of the Norwich 
Water Company threatens to be ruined. 


TABLE 1 


DETERMINATIONS UPON PROFILE SOIL SAMPLES COLLECTED FROM NORWICH WATER COMPANY'S 
WHITE PINE PLANTATION 


Area of dying trees 


Ammonia (re- 


Area of normal trees 
Ammonia (re- 


Soil Reaction of Nitrate nitrogen placeable) as Reactionof Nitrate nitrogen placeable) as 
Horizon fresh soil pH N ppM, dry soil N ppM, dry soil fresh soil pH N ppM, dry soil N ppM, dry soil 
Ao Litter 5.27 394.5 - 45.21 5.29 22.7 92.58 

A 4.55 88.3 3272 4.57 negative 10.73 
B 4.05 158.5 13.00 4.56 57.6 11.31 
C 4.30 268.0 11.52 4.77 3.4 9.44 


A METHOD FOR THE REMOVAL OF PLANTS AND SOILS IN AN 
UNDISTURBED CONDITION 


By C. J. WHITFIELD 


Associate Forest Ecologist, Southwestern Forest and Range Experiment Station 


To obviate the objections to the phytometer method of determining functional responses 

the author has devised a new method for removing plants and their surrounding soil 

block without disturbing the normal functions of the former or changing the soil struc- 

ture. A bottomless metal container is pushed down over the plant and soil as way is 
made for it with trowel and pick. 


HE gravimetric or weighing (1, 2) 
| method has been commonly used in 
the study of certain functional re- 
sponses of plants. The plants are com- 
monly grown and weighed in metal con- 
tainers. The primary use of the method 
is for the measurement of transpiration in 
the field; but every container is poten- 
tially a phytometer, a plant measure of 
environmental conditions, and renders the 
greater service when employed as such. 
This not only discloses the water relations 
of individual or species, but serves also 
as a measure of the habitat or particular 
conditions at the time. In both range and 
forest influences, the water cost of each 
type of cover and of the chief dominants 
in it is a matter of the first importance 
to runoff-erosion studies, and in such ex- 
periments phytometers of the various types 
are indispensable. These can further be 
utilized in the detailed investigation of 
succession on watersheds that have been 
overgrazed, burned, or disturbed by clear- 
ing or cultivation. 


Some investigators have taken excep- 
tion, on ‘several grounds, to much of the 
data secured by means of the gravimetric 
method. The usual objection is that the 
size of the container is often too small to 
allow normal root development. How- 
ever, if the method is followed properly 
this criticism can be overruled. If only 
young plants of large species or mature 
plants of small species are employed and 
for only a short time, the effects of un- 


natural root development can be avoided. 
A sufficient number of plants should be 
used at all times, where small containers 
are concerned, to permit frequent check- 
ing of root systems in order to guard 
against crowding. One advantage in small 
containers is that they are easily distrib- 
uted, weighed, and protected in the field; 
another desirable point is that with smal- 
ler containers it is possible to work with 
a greater number of plants. In determin- 
ing habitat differences or functional re- 
sponses of plants to a given set of con- 
ditions, short-period phytometers are quite 
adequate. It is apparent, of course, that 
mature large plants like corn or sunflowers 
could not flourish as well in a container 
of 15 pounds of soil as they could in one 
holding 150 pounds. The plants to be 
studied and the length of the experiment 
should be considered before the size of 
the container is determined. 


Other objections to the phytometer 
method are that there is a lack of proper 
aeration; inadequate means of watering; 
and a disturbance of soil and root struc- 
tures when the transplant is made, and 
consequent abnormal functional responses. 
Remedies for the first two of these de- 
fects have been discussed in a former pa- 
per (4). The object of this paper is to 
describe containers and to present a 
method for the removal of plants and 
their surrounding soil block without dis- 
turbing the normal functions of the form- 
er or changing the soil structure (3). 
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REMOVAL OF PLANTS AND SOILS 


METHOD 


Since it is important to have the con- 
tainers large enough for normal root de- 
velopment, it is desirable to dig up a 
plant of the species to be removed in or- 


der to find the approximate extent of the - 


root system. Containers of various sizes 
(Figure 1) to fit the needs of each spe- 
cies can then be constructed. All cans 
twelve inches square or less may be made 
of 24-eauge galvanized iron, but a heavier 
gauge is usually better for larger cans. 
The cans are reinforced at the top by 
bending the iron over a piece of wire 
about one-quarter inch in diameter. Han- 
dles are riveted on the containers, 2 on 
cans of 100 pound capacity or less, and 
4 on heavier cans. The bottoms of the 


cans are separate and are made one-half 
inch larger than the containers and with 
about a one-inch flange. 
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Individual plants and clumps, as in 
grasses, are removed in the following 
manner. A container without a bottom is 
placed on the ground with the plant in 
the center, taking care not to injure any 
branches. By digging around the out- 
side, the container is lowered until the 
surface of the soil inside the can is about 
an inch below the rim of the container. 
A geologist’s pick and a hand trowel are 
sufficient for the smaller cans, but for the 
big ones larger implements are desirable. 
In order to avoid springing the sides of 
the container, it is best not to pound or 
force it down. After the can is sunk to 
the proper depth the bottom is put in 
place. In loose sandy soil, like diabase, 
a hole is dug at one side of the container 
large enough to allow the bottom part to 
be laid flat at the same depth as the con- 
tainer; then with one flange bent hori- 
zontal it is forced under the container. 


Fig. 1.—Containers of varying size. 
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With fine soils, the container is lowered 
in the same manner, but it is necessary, 
when the can is sunk to the proper depth, 
to loosen the soil underneath with iron 
bars; then the containers and soil can be 
lifted out with little danger of the soil 
falling out. The container full of soil 
is then set on the bottom part. It is 
usually sufficient to solder the bottom part 
on, but if the can is particularly large 
and heavy, wire may be run around the 
top and bottom for reinforcement. 


SUMMARY 


A method for the removal of native 
herbs and shrubs in an undisturbed state 
has been discussed. The method has been 
used successfully at the Parker Creek 
Experiment Station on a number of spe- 
cies of various sizes. Plants potted in 
this manner have a soil structure and a 
root system in a practically undisturbed 
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condition. Various modifications of this 
method may be devised to meet local 
conditions. Jackets to keep soil from 
collecting on the plant containers may be 
used, and metal tops may be constructed 
to prevent evaporation. 
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MEN AND TrEES ALIKE IN Many Ways 


Trees are more determined in their racial characteristics and habits and 
possess less adaptability than man, but a parallel in the behavior of tree growth 
and the human race is ever apparent. One of these resemblances may be traced in 
the conditions which appear to control adaptability to environment. 

Like human beings, generations of trees may eventually accommodate them- 
selves to a foreign soil or develop immunity against disease. This has been strik- 
ingly illustrated in the early introduction into New York State of Scotch pine 
which was grown from seed of European trees. Many of these trees, produced 
from the imported seed, grew misshapen and crooked. Again trees from es of the 
same species from another section of Europe have adapted themselves perfectly to 
central New York State. The provincial tendency in the characteristics of trees 
and the taking on of local traits which distinguish them from groups of trees of 
other regions is a remarkable parallel to many characteristics of the human race. 


Bulletin, New York State College of Forestry. 


THE USE OF FIXED TOP DIAMETERS IN VOLUME TABLE 
CONSTRUCTION FOR BOTTOMLAND HARDWOOD SPECIES 


By ROBERT K. WINTERS 


Assistant Silviculturist, Southern Forest Experiment Station 


In this article the author endeavors to show that since the board foot is a unit of 

product and not of volume, the practice of expressing in board feet the contents 

of portions of trees from which such material, as lumber, can not be realized is 
hardly defensible. 


ume table construction practice of 
American foresters commonly rec- 
ognized a variable top utilization diame- 
ter. This was particularly, and almost 
universally, true of hardwood species, 
and it was not until the acceptance by 


Pitne’ TO 1925 the board-foot vol- 


‘the U. S. Forest Service of the aline- 


ment chart method of volume table con- 
struction that board-foot volume tables 
for hardwood species were commonly pre- 
pared to a fixed top diameter. The use of 
variable top utilization limits in board- 
foot volume table construction prior to 
about 1925 was based on cruising and 
logging experience. It recognized a nat- 
ural increase in top diameter with increas- 
ing size of the tree, and the influence of 
factors other than size upon the actual 
board-foot content of standing trees. These 
factors include branching habit and the 
size, frequency, and distribution of knots 
and other defects. These defects normally 
vary with the position of the log in the 
tree, the log highest up having the more 
numerous and the more serious defects. 
That these defects definitely limit not 
only the value but the actual usability of 
timber is common knowledge. Therefore, 
in estimating the contents of standing 
trees, it is necessary to determine the 
point at which the prevalence of top de- 
fects reduces the stem below the quality 
necessary to produce the desired product, 
and to have a volume table which will 


give the volume of the stem to this point. 

Although the definition of the board- 
foot unit carries no provision for quality 
distinctions, the implication has been that 
the material to which the unit “board 
foot” properly applies will be of a grade 
that is acceptable on the general lumber 
market, or that is at least physically ca- 
pable of conversion into commodities 
commonly measured in board feet. 

Admitting the validity of this implica- 
tion, we are obliged to concede that board- 
foot volume tables should be adapted to 
the conversion possibilities of the timber 
to which they apply. Whereas in the soft- 
wood lumber industry lumber and tim- 
bers of low grades can be sold for con- 
struction purposes, hardwood lumber is 
in general marketed to industrial users 
and largely on the basis of the clear cut- 
tings possible between defects. Since the 
best grades of hardwood lumber have a 
high value and the low grades almost 
none, the hardwood utilization practice 
must necessarily differ somewhat from 
similar practices in the softwood indus- 
try. Consequently there is a greater need 
in hardwood practice for volume tables 
that will give the contents of any portion 
of the stem in which the estimator is in- 
terested. 

In columns 10, 13, and 14 of a table 
which appeared as part of an article en- 
titled The Suitability of Reineke’s Plani- 


meter Method for Volume Determinations 
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of Delta Hardwood Species,’ Winters and 
Wheeler emphasize the difference between 
contents of trees calculated to a fixed top 
diameter of 10 inches and the actual cur- 
rent commercial utilization. Columns 10, 
11, and 12 of the same table furnish a 
similar comparison between the volume 
of trees as determined to a fixed 10-inch 
top diameter and the volume of the same 
trees when one considers only the actual 
length reasonably convertible into prod- 
ucts commonly measured in board feet. 
These columns are reproduced in Table 1 
of the present article. 

Column 11 shows the total volume of 
material that is capable of conversion in- 
to usable board-foot products and in- 
cludes logs suitable only for ties, box 
boards, and rough construction timbers, 
all of which are not generally marketable 
under normal economic conditions. The 
total volume of this material added to the 
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merchantable sawtimber is roughly 20 
per cent less than the total volume to a 
10-inch top. In other words the volume 
to a fixed 10-inch top overscales the most 
liberal estimate of actual volume by 25 
per cent. 

Column 13, showing the volume of util- 
ized material, is simply a log scale of the 
material actually removed from _ the 
woods by the lumber company. The total 
of this is seen to be 31 per cent less than 
the volume to the fixed 10-inch limit, and 
is 15 per cent less than the volume that 
can reasonably be converted into products 
commonly measured in board feet. 

It is also apparent from Table 1 that 
utilization varies greatly with species. 
Although gathered on several logging 
areas in one county, these data in a mea- 
sure reflect local conditions of growth and 
logging practice. Should the study be re- 
peated, the percentages given in columns 


TABLE 1 


DIFFERENCE IN VOLUME BASED ON FIXED TOP DIAMETER AND CURRENT COMMERCIAL UTILIZATION 


Total volume 


Total volume of merchantable 


to 10-inch top 


material by 
by Scribner 


Scribner 


Average devia- 
tion’ of volume 
of merchantable 
material from 


Average devia- 
tion’ between 
utilized volume 
volume to 10- and volume 10- 
inch top ex- Volume of inch top ex- 

pressed as a_ utilized material pressed as a 

percentage of | by Scribner _ percentage of 


Species rule Decimal C rule the latter Decimal C rule the latter 
10 if 12 13 14 
2a ; ret Bd. ft Per cent Bd. ft Per cent 
éd.guings K 8,470 : 
Nuttall oak 5,267 4,400 eae ash ais) 
Willowabal Gane. 7,362 6,360 13.61 5,730 22.17 
Lowland black oak 4.800 2°750 42.71 2.570 46.46 
Hackberry 2,440 2.210 9.43 1.780 27.05 
Green chit eee TPA 670 7.84 630 13.34 
White elm... 891 680 23.68 610 31.54 
Sweet pecan 4,113 3,500 14.90 2,550 38.00 
Bitter pecan ____ 739 500 32.34 420 43. 
Cottonwood ___. 1,167 1,150 1.46 1,040 i088 
Sycamore ____ 2,013 1.660 17.54 1.190 40.88 
Honey locust 1,429 840 41.22 710 50.31 
Toul ners 41,219 35,190” Tan Se RRO a 
Average -19.48 = -31.34 


5 ions aaa 
P In this instance average deviation is e 
minus. 


quivalent to aggregate difference, since deviations are all 
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2 and 14 of the above table would un- 
oubtedly vary. However, these results 
re in general indicative of practices re- 
ulting from variations in species growth 
abit, and market value of lumber. The 
ery low percentage of deviation between 
he volume to a 10-inch top and the vol- 
me actually utilized in the case of cot- 
tonwood is a reflection of the growth 
abit of the species. Cottonwood regular- 
ly cleans itself well and develops a long, 
clear stem. The low percentage deviation 
in the case of ash is partly explained on 
he basis of long, clear stems, but also as 
a result of the high value of the material 
produced. Honey locust and bitter pecan, 
on the contrary, show a high percentage 
deviation, principally on account of the 
low value of the product resulting from 
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undesirable qualities of lumber produced. 

Since the board foot is a unit of prod- 
uct and not of volume, the practice of ex- 
pressing as board feet the contents of por- 
tions of trees from which such material 
can not be realized is hardly defensible. 
I believe that tables can be satisfactorily 
constructed on the principle used by J. W. 
Girard in the construction of hardwood 
volume tables* for the federal Forest 
Survey. In these tables, merchantable 
length and diameter at the utilization 
limit are varied to suit the peculiarities 
of individual tree estimated. In any event, 
tables showing tree contents in a unit of 
product, board feet, should not indicate 
for trees of given species and sizes vol- 
umes that can not be converted into 
board feet. 
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Lecion MeEmoriALs WILL BE INCREASED 


American Legion Memorial forests in New York State will be increased this 
spring by the planting of additional areas with young forest trees furnished by the 


New York State College of Forestry. 


Professor Myers has been codéperating with the American Legion through 
Charles P. Morse of Syracuse, Chairman of the Americanism Committee of the 
State Department and the State Commander of the Department of New York, Dr. 
George J. Lawrence. The plan for establishing American Legion Memorial Forests 
was started in 1931. Twenty forests have been established. 

Bulletin, New York State College of Forestry. 
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SMOOTH PATCH, A BARK LESION OF WHITE OAK 


By LEO R. TEHON anp W. R. JACKS 


Illinois State Natural History Survey, Urbana, III. 


Smooth patch is a pathological bark lesion. 


The disease causes the outer and corky 


regions of the bark to flake off. Although saprophytic, it indirectly affects the health of a 
tree through the reduced bark thickness and the consequent decreased protection against 
desiccation, wood-destroying fungi and mechanical injury. 


white oak (Quercus alba L.) trunks 

shown in Figure 1 has been familiar 
to foresters in deciduous forest regions. 
By them it has been given a variety of 
names, such as “smooth patch,” “smooth 
bark,” and “white patch,” of which the 
first is perhaps in most common use. It 
appears, however, not to have attracted 
the attention of forest pathologists or, un- 
til recently, of tree owners. Within the 
last year, the abnormality has _ been 
brought to our attention on a considerable 
number of occasions, particularly by per- 


Bw MANY years the abnormality of 


sons owning and desiring to preserve , 


small and large timber areas endan- 
gered by encroaching agricultural and in- 
dustrial developments. Finding no satis- 
factory account of the smooth patch con- 
dition in literature, it has been thought 
worth while to present such an account 
for the information of foresters and oth- 
ers, from whom an explanation is apt to 
be sought. 


Smooth patch, as may be seen in the 
accompanying illustrations (Figures 1 
and 2), is very conspicuous. In open 
stands of timber affected trees can be rec- 
ognized at a considerable distance, while 
in dense stands the “patch,” when pres- 
ent, identifies the white oak as definitely 
as do the bark and leaves. 


From the base of the trunk upward, 
though seldom at a height exceeding 20 
feet, the abnormality occurs as irregularly 
circular patches of greater or less extent, 
characterized especially by the smooth- 
ness of their surfaces, by the fact that 


they are not elevated to the level of the: 
surrounding normal bark and hence ap-: 
pear sunken, and by being a much lighter’ 
gray than the normal bark. They vary 
from a few inches to a foot or more in 
diameter, depending upon their age and 
the size of the trunk, and by confluence 
(Figure 2) they may come to occupy a 
very considerable part of the lower trunk 
surface, as in the case of the tree at the 
right in Figure 1. Occasionally, in the 
course of the extention of the smooth 
patch areas, islands of normally rough 
bark may be left. 


Close examination of an affected trunk 
(Figure 2) shows that smooth patch is 
not merely an abnormality but is, indeed, 
a pathological lesion of the bark. In the 
smallest patches the characteristic ridges 
and fissures of the bark are still present 
and not greatly altered. As the patches 
become progressively large the bark is 
sloughed off, especially toward the center. 
In rainy weather they become water- 
soaked. And in winter and early spring 
they bear upon their surfaces the fruiting 
structures of a basidiomycetous fungus. 

In the area covered, in Figure 2, by the 
shadow of a branch, minute white dots 
are visible. These are the fruiting bodies 
of Aleurodiscus oakesii (B. & C.) Cooke, 
which belongs to the family of the Thele- 
phoraceae. Its constant occurrence upon 
the smooth patch lesions, coupled with its 
complete absence from the normal bark. 
is circumstantial evidence of its causal re 
lation to the lesion. In the summer anc 
fall, it may escape detection by casua 
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Fig. 2.—Small smooth-patch lesions uniting io 


sions of various sizes. On the trunk at the right, form one large lesion. The white dots in the area 
island of normal bark has been left by the covered by the shadow are fruiting bodies of the 
advancing lesions. fungus, Aleurodiscus oakesii. 


& 


Fig. 4.—Fruiting bodies of Aleurodiscus oakesii, 
showing their resemblance to shallow cups and 
their irregular shapes. 


‘ig. 3—Close ‘view of the surface of a smooth- 
yatch lesion showing the abundance and distribu- 
ion of the fruiting bodies of Alewrodiscus oakesit. 


(All photographs taken by W. R. Jacks on the St. James Farm at Naperville, Illinois.) 
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observation, as a result of the fruiting 
bodies having become dry and shrunken 
or from having collapsed into the fissures 
from which they usually spring (Figure 
3). In young lesions and toward the pe- 
riphery of old lesions they are always 
abundant, though in the centers of very 
old and large lesions they may be sparse. 
The abundance with which they ordinarily 
occur is illustrated in Figure 3. In form, 
as shown in Figure 4, they are flattish, 
nearly stalkless, somewhat leathery cups 
of round to very irregular shape, upon 
the inner surface of which the colorless 
spores are borne. 


Active secondary phloem tissues and the 
cambium beneath the lesions are not in- 
vaded by the mycelium of the fungus. 
Incisions made through active lesions, as 
well as microscopical sections, show how- 
ever that the mycelium readily penetrates 
the layers of cortical and non-living 
phloem tissues cut off by the phellogen 
and that it apparently uses these tis- 
sues as a substratum of nourishment. 
The limit of its penetration is always 
sharply marked, as is the case with 
many wood-attacking fungi, by a distinct 
blackening of the tissues. In cross and 
radial sections this appears as a black 
line up to 2 mm. wide; in tangential sec- 
tion it appears as a black plate. 


Invasion by the fungus results in the 
dissolution, to some extent, of the tissues 
attacked and particularly in the destruc- 
tion of their resistance to water. They 
are, at least, easily wetted by external 
water. In consequence, especially, of al- 
ternate swelling and contraction during 
periods of wet and dry weather, flakes are 
loosened from the bark ridges and either 
drop from the tree, are torn off by winds, 
or are separated by the expansion accom- 
panying freezing of water in the crevices. 
This, of course, readily accounts both for 
the sunken nature of the lesions and for 
the smoothness and whiteness of the bark 
within them. 
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Being confined to the corky regions od 
the trunk and unable, apparently, to att 
tack the living phloem, the fungus must 
be regarded as saprophytic in its growthl 
habits. The lesions which it produces re+ 
sult, nevertheless, from its ability to dis+ 
organize suberized tissues of living trees: 
and to make use of organic material in’ 
them. Its attack, though limited to essen- 
tially non-living tissues, brings about a 
condition not present in healthy trees. 
The thickness, as well as the inherent re- 
sistant qualities, of the natural protective 
layer surrounding the woody cylinder is 
greatly diminished, and the affected tree 
is, as a consequence, exposed to the possi- 
bility of serious mechanical wounding, to 
attack by wood-destroying fungi, and to 
an abnormally high rate of evaporation 
through the thin areas. In this sense. the 
fungus is pathogenic and the condition it 
produces is pathological. 

Serious damage to affected trees can- 
not be attributed directly to the attack of 
the fungus. Many trees so diseased have 
come under our observation but, except 
for the obvious extention of the bark 
lesions, no injury has been seen. Even 
trees that have been affected for several 
years have remained in active growth. 
The present significance of the disease 
therefore lies chiefly in the fact that, with 
the awakening of interest on the part of 
owners of wooded areas, it is being 
noticed and, information to the contrary 
being lacking, it is sometimes regarded as 
a threat to highly valued white oak stands. 

The same fungus is commonly seen on 
the barks of other species of trees, also. 
though it does not produce on them a 
lesion like that on the white oak. The 
bur oak is subject to attack. On the hop 
hornbeam (Ostrya virginiana), the long. 
thin scales of bark become loosened, sc 
that an attacked trunk appears unusually 
shaggy. The blue beech (Carpinus caro 
liniana), willows, hickories, and elms are 
also attacked; and in mycological litera 
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re several other species of the Aleu- 
discus fungus are reported to have been 


Gxample Quercus coccinea and Q. velu- 
na, Carya sp., Alnus sp., Salix sp., and 
Vimus alata. 

J Use of a treatment for smooth-patch is 
Hf doubtful value. It is probable that the 
ihpplication of a concentrated fungicide, 
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such as copper sulphate or Bordeaux 
paste, or a penetrating disinfectant, such 
as potassium permanganate, would have a 
beneficial effect. But in woodlands cov- 
ering large areas, the cost of such treat- 
ments would not be justified. In small 
natural stands maintained as private parks, 
application of a treatment may be neces- 
sary to preserve the sightliness of the trees. 


“A national park is an area maintained by the federal government and ‘dedi- 
cated and set apart for the benefit and enjoyment of the people.’ Such federal 
' maintenance should occur only where the preservation of the area in question is of 


national interest because of its outstanding value from a scenic, scientific, or his- 
torical point of view. Whether a certain area is to be so maintained by the federal 
government as a national park should not depend upon the financial capacity of 
the state within which it is located, or upon its nearness to centers of population 
which would insure a large attendance therefrom, or upon its remoteness from such 
centers which would insure its majority attendance from without its state. It should 
depend upon its own outstanding scenic, scientific, or historical quality and the 
resultant national interest in its preservation.” 
Horace M. ALBricutT in the March, 1933, JouRNAL OF FORESTRY. 


EFFECT OF WEIGHT CLASS ON GERMINATION IN LONGLEAF PINE 


By J. L. DEEN 


Instructor in Silviculture, Yale School of Forestry 


This article reports the results of an experiment which again proves that foresters in 
purchasing seeds should insist, among other things, on clean seed free of empty shells 
and averaging, for the species, a relatively small number of seeds per pound. 


HE favorable effect on germination 

| of greater seed weight within a 

species is generally accepted. Clark 
(2) states that seeds of low specific gravity 
do not germinate at all while those some- 
what heavier germinate sparsely and often 
produce weak plants. Munns (3, 4), 
Wakeley (6) and others have found that 
per cent of germination increases with the 
weight of seed. 

The purpose of the present study is to 
determine what portion of an unselected 
lot of longleaf pine seed is in the germi- 
nating weight classes. The seed used was 
purchased from a commercial seed dealer 
and contained 5,076 seeds per pound. 
Wakeley (6) gives an average of 5,200 
seeds per pound. Toumey and Stevens 
(5) give an average of 6,176 seeds per 
pound with a low of 4,720 and a high 
of 6,176. Thus, the seed used in this test 
is somewhat heavier than the averages 
given by either Wakeley or Toumey and 
Stevens. 

The distribution of the seed tested is 
shown by weight classes in Table 1. To 
determine the weight class in which an 
individual seed belonged, each seed was 
weighed separately on an_ analytical 
balance. 

The seeds were germinated in_ indi- 
vidual Jacobsen germinators, described by 
Baldwin (1). The germinators were set 
up in a laboratory maintained at ordinary 
room temperature. The random sample 
as shown in Table 2 has a germinative 
energy of 78 for 10 days as compared to 
an average given by Toumey and Stevens 
of 42.2 per cent for 50 days with a low 


of 20 per cent and a high of 88 per cent. 
The seed reported on by Toumey and 
Stevens were germinated in soil on a 
greenhouse bench. Wakeley obtained a 
germinative energy of 50 per cent in 50 
days using sand flats. 

The germination results obtained in 
each weight class are shown in Table 2. 
The seeds in the 130-145 mgm. and 145- 
160 mgm. classes were combined to give 
a sample of 25 seeds. Failure to germi- 
nate within the ten-day period does not 
necessarily indicate that the seeds which 
do not germinate are not viable. For this 
reason the per cent of sound seed at the 
end of the test is given. 

It will be noticed that the first four 
weight classes contain 20.43 per cent of 
the total amount of seed and that none 
of the seeds in these four classes germi- 
nated. The fifth weight class is compara- 
tively low, being below the average (50.4 
per cent) given by Toumey and Stevens. 
Those above this weight class are com- 
paratively high and show a slight upward 
trend with increase in weight of seed. 
The drop in the eighth class is probably 
due to limited sampling. The viable seeds 
in the lot tested are thus in the six heavier 
weight classes which have 79.47 per cent 
of the total number of seed. The high 
germination is found in the five heaviest 
weight classes which contain 70 per cent 
of the entire lot of seed. In this test there 
was not a gradual increase in germination 
with increasing weight of seed. The 
change was abrupt with a single weight 
class constituting the transition group. 

The results of this test show that the 
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uite sharply from fertile seed on the 
asis of weight. Logically it follows that 
‘greater emphasis should be placed on the 
Juse of efficient cleaning mills by commer- 
cial seed dealers. Such mills remove the 
flempty seed which are light in weight and 
leave the heavier viable seeds (6). On the 
basis of these findings, nurseries are jus- 
tified in placing a maximum on the num- 
“ber of seeds per pound which will be 
acceptable to them. 
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TABLE 1 


DISTRIBUTION BY WEIGHT CLASSES OF ONE-HALF 
POUND OF LONGLEAF PINE SEED 


REFERENCES 
Per cent 
: aleaee Weight Weight in Number of of seeds in 
i 1. Baldwin, H. I. 1930. An individual she milligrams seeds in class each class 
Jacobsen germinator. Science, N. S. = 10 0 0.00 
‘ a 1 10- 25 16 0.63 
Vol. 72, Pp. 345-346. ; Gh cs ee 
32. Clark, V. A. 1904. Seed selection ac- 3 40- 55 204. 8.04. 
cording to specific gravity. New York 2 ae a oe aoe 
Agri. Exp. Station. Bul. 256, 51 p. 6 85-100 655 25.8] 
Geneva, N. Y. 7 100-115 803 ala 
ate 115-130 294 11. 

3. Munns, E. N. 1919. Effect of fertiliza- 4 130-145 21 022 
tion on the seed of Jeffrey pine. Plant 10 145-160 4 ob 
World, Vol. 22, Pp. 138-144. 160- 0 0.0 

4, —————__ 1921. Effect of location of Total: 2538 100.00 

TABLE 2 
GERMINATION RESULTS 
Per cent 
Weight of Course of germination over 10 days mound Germi 
Class seed in Number 1 2 3 4 5 6 rf 8 9 10. seed nation 
number milligrams of seed Germination in per cent after test capacity 
1 10- 25 16 0 0 0 0 0 0 0 0 0 0 0 0 
2 25- 40 25 0 0 0 0 0 0 0 0 0 0 0 0 
3 40— 55 25 0 0 0 0 0 0 0 0 0 0 4 4A 
4 55— 70 25 0 0 0 0 0 0 0 0 0 0 0 0 
5 70— 85 25 0 0 20 40 48 48 48 48 48 48 4 52 
6 85-100 25 0 0 8 36 68 76 84 84 88 88 8 96 
H 100-115 25 0 0 AeA 24) Oo 92) 92592 8 100 
8 115-130 25 0 0 8 24 56°°°76 80 84 88 88 12 100 
9 130-145) a 0 0 16 60 96 96 96 96 96 96 4 100 
10 145-160§ 4 
Random sample 50 0 BT TENE ats Theh 7s} 4 82 
C t air temperature 
a Ss a eee OM ees, emer Onn (OL 


degrees F. at 2 p. m. 


POSSIBILITIES OF RELEASE CUTTINGS IN MINNESOTA FORESTS 


By F. H. EYRE 


Lake States Forest Experiment Station, St. Paul, Minn. 


The cut-over lands in Minnesota now occupied by aspen and birch are seeding-in to 

conifers in many places. Through release cuttings these areas may readily be converted 

into more valuable stands. Cultural work, such as this, on state and national forests 

provides an excellent opportunity for unemployment relief; most of the expenditure goes 

for labor and the work accomplished sets up no future demand for maintenance. The 

author describes various stands where release cuttings have been tried or where they 
are needed. 


only fire protection and planting. 

Protection is, of course, basic and 
a great deal of planting obviously must 
be done in regions such as the Lake States. 
This is all well and good, but publicity 
seems to have been directed entirely to- 
ward these two activities and even for- 
esters themselves forget there is anything 
else to be done. Is it any wonder, then, 
that politicians ridicule any suggestions 
for large scale unemployment relief 
through the practice of forestry? How 
can they appreciate the possibilities of 
forestry when many forest officers fail to 
grasp the scope of the problem? 


Prony tre to the layman, means 


Besides protection and planting, there 
is another item in the program of forestry 
which is less obvious but fully as impor- 
tant as the latter, if not more so in Min- 
nesota. Cultural operations — weedings, 
release or disengagement cuttings, girdling 
of undesirable or defective trees, etc.— 
have a definite place. 


Although, to the casual observer, they 
may not be apparent, many opportunities 
for such work exist in Minnesota. With 
the cutting of the virgin forest and the 
fires which almost always followed, aspen 
and birch, of minor importance in the 
original stand, spread rapidly and now 
cover large areas. As a result, today as- 
pen-birch stands occupy half of the 20 
million acres of the productive forest 
land of the state. According to Kittredge 


(3), from 10 to 20 per cent of the aspen: 
area in the Lake States is restocking to 
conifers or is now a mixed hardwood- 
conifer forest. Hansen (2) found that 30 
per cent of the aspen stands in St. Louis 
County had conifers in mixture. 


A certain amount of advance reproduc- 
tion of the more valuable conifers was 
present at the time of cutting. This ad- 
vance growth, although frequently sup- 
pressed, now occupies a place in the new 
stand in mixture with the hardwoods. Rel- 
atively few such stands have escaped the 
fires, however. By far the major part of 
the conifer reproduction on aspen-birch 
lands has come from another source. Al- 
though few conifer seed trees escaped fire 
and the axe, here and there one did sur- 
vive. Many swamps also escaped the 
early fires. Meagre though these sources 
of seed were, they have been responsible 
for the seeding-in of conifers underneath 
the hardwoods in a great many places. 
And this process is slowly continuing. 


In northeastern Minnesota, especially, 
this natural restocking with spruce, pine, 
and balsam fir is very noticeable. On 
the Superior National Forest, for example. 
where there were extensive fires 60 to 70 
years ago, the process has been going on 
a long time and all degrees of conversion 
of aspen to conifers may be found. Given 
time, many aspen-birch stands will give 
way to spruce, balsam, and pine, but the 
process is very, very slow. Moreover 
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lj where species like Norway pine are con- 


} cerned rather than spruce, there is less 
likelihood that they will be able to fight 
their way through the canopies of the 
hardwoods. 

The ability of aspen to crowd out Nor- 
way pine is well illustrated by a study 
made in 1931 by the Lake States Forest 
Experiment Station of a 100-acre planta- 
j tion on the Superior National Forest. 
This plantation was established about 15 
years ago on a fairly light but good soil, 
soon after the site had been swept clean 
by fire. Initial survival was over 85 per 
cent, but aspen came in to such an extent 
that the type was greatly modified. In 
1931, 19 per cent of the area remained in 
pure pine, 55 per cent was a mixed forest 
of pine and aspen, and 26 per cent had 
actually reverted to aspen and brush. It 
was evident that release cuttings would 
greatly benefit the remaining stand of 
pine and such a cultural operation has 
now been carried out, first in an experi- 
mental way by the Station, and later on 
the whole plantation by the National 
Forest. 

A study made by the Station on the 
Chippewa National Forest also empha- 
sizes the great competition furnished pine 
by an aspen overstory. The stand ex- 
amined had 1,014 hardwoods per acre 
and 265 conifers, mostly white pine. The 
hardwoods, 86 per cent of which were 
aspen and birch, averaged 40 feet tall and 
32 years of age. The pine was 19 feet 
tall on the average and 25 years old. Out 
of 134 pines examined, only 7 had en- 
joyed uninterrupted development while 
the rest averaged three crooks per tree as 
a result of whipping by the hardwoods. 
There were, moreover, 108 standing dead 
pines per acre, varying in height from 4 
to 28 feet. These undoubtedly had died 
because of aspen competition. Pine was 
thus losing ground rather than making 
progress in taking over the area and the 
need for release cuttings was evident. 
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On the better hardwood lands, where 
the soil is heavy, the situation is more en- 
couraging. In the course of its work 
throughout the Lake States, the Forest 
Survey has examined thousands of acres 
of aspen lands and has obtained much 
data on conversion. On loamy soils in 
Wisconsin, for example, it has found that 
over 50 per cent of the entire reproduc- 
tion under aspen is of hardwood, chiefly 
sugar maple. These figures can also be 
applied to the hardwood section of Min- 
nesota, although good quality hardwoods 
can be grown on a much more limited 
area in this state than in Wisconsin or 
Michigan. Sugar maple and other de- 
sirable hardwoods can compete more ef- 
fectively with aspen than can conifers, 
since their tops are less liable to injury 
by whipping. Sugar maple can also stand 
more shade than the pines. 

Detailed records have been kept at our 
Upper Peninsula branch station of an 
aspen stand which came in on hardwood 
land after cutting. In 1927 this stand 
was almost entirely aspen and red maple. 
Today there are over 3,000 sugar maple 
seedlings per acre over five feet tall. In 
stands like these, providing fire is kept 
out, the more valuable hardwoods should, 
in time, replace aspen, especially on the 
heavier soils. 

The whole conversion process could, 
however, be speeded up greatly by the ap- 
plication of cultural measures and years 
cut off the time required to grow a mer- 
chantable crop. There are many aspen 
areas in Minnesota now coming into val- 
uable conifers and hardwoods which 
should be given cultural treatment such 
as weeding, release cutting, or girdling. 
With such help merchantable timber will 
be produced at a relatively early date. 

But before the principle will be gen- 
erally accepted, certain questions will be 
asked. How much will cultural opera- 
tions speed up the growth of the more de- 
sirable species and what kind of results 
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in general can be expected? Very little 
experimental work has been done in the 
Lake States region so that we are forced 
to look elsewhere for information to an- 
swer these questions. Fortunately consid- 
erable work has been carried on in New 
England under reasonably comparable 
conditions. 


Articles published by Sterrett HEH a 
Fisher (1), and Spaeth (4) go into the 
problem in detail as it applies to the 
Northeast and emphasize the need for 
early culture in natural stands. Without 
such culture only the most haphazard 
stands result. 


The results described in these papers 
chiefly concern white pine in young 
stands where the pine is essentially of the 
same age as the hardwoods. There are 
many stands of this kind in Minnesota, 
but there are also other conditions and 
other species to consider. In many places 
spruce and balsam-fir have seeded-in un- 
der aspen. The conifers may be prac- 
tically the same age or only a little 
younger than the hardwoods, but fre- 
quently the restocking has gone on over 
a period of years and there is a consid- 
erable range in the ages of the conifers. 


Just this year the Station initiated a re- 
lease cutting in a young stand of this 
kind on one of our experimental forests 
in Minnesota. Following a fire in 1910, 
this area came in quickly to aspen and 
birch. Spruce, however, began to seed-in 
immediately and has been continuing to 
do so ever since. Now there is a stand 
of hardwoods averaging about 13 feet 
tall and an understory of spruce with an 
average height of 6 feet. Looking at the 
stand from a distance it gave the appear- 
ance of being pure hardwood but actual- 
ly there were about 3,600 hardwoods and 
nearly 2,500 conifers per acre. In this 
stand two methods of release cuttings 
were tried out, one where practically all 
of the hardwoods were removed and the 
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other where only the larger and more: 
thrifty spruces having a spacing of about 
eight feet were released. The latter meth- 
od, where fewer hardwoods were cut, 
should cost less but the benefit to the 
spruce may not be as great. Time alone 
can tell which scheme is the better, but 
there is no question but that both should 
show good results. 

Spruce should benefit by early release 
from overtopping hardwoods similarly to 
other conifers, but due to its tolerance it 
can stand long periods of suppression. 
This species has, moreover, a remarkable 
capacity to accelerate its growth upon re- 
lease from such suppression. 


An examination made last year by the 
Station of a black spruce swamp, cut over 
15 years ago, is interesting in this con- 
nection. Increment boring in residual 
trees indicated that the diameter growth 
following cutting was 34 per cent greater 
than during the same period of time be- 
fore cutting. The trees were old, averag- 
ing 103 years, but none the less were able 
to accelerate their growth. The growth 
of these swamp trees was slow even after 
release, but the figures illustrate the re- 
cuperative power of spruce. On upland 
soils much better growth can be expected 
with black spruce and still greater with 
white spruce. 


It would seem. reasonable, then, that 
spruce as old as 40 to 50 years growing | 
under aspen would greatly benefit by re- 
lease. It also stands to reason that the 
nearer the conifers are to merchantability, 
the sooner there will be a return on the 
investment made in releasing the stand. 

In the older stands, cutting out the in- 
ferior hardwoods would probably be more 
expensive and less effective than girdling 
them. With girdling, the trees will die a 
slower death and there should be fewer 
sprouts and root suckers. 

The principle of girdling is, of course, 
an old one, and its application in America 
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Vis not new. Westveld (6) described an ex- 


periment initiated in 1905, in which hard- 
woods, overtopping a stand of spruce, 
were girdled. After 22 years the girdled 
plots indicated a periodic annual growth 
three to five times greater than the un- 


' girdled area, the variation being depen- 


dent upon the degree of release. 


As to the practical application of the 
girdling principle, one pulp and paper 
company in New York State has girdled 
defective hardwoods on several thousand 
acres of their holdings where these hard- 
woods were suppressing spruce. The prin- 
ciple is also being applied on larger tim- 


| ber sale operations on the White Moun- 


tain National Forest in New Hampshire. 

But why discriminate against aspen in 
favor of conifers when we do not know 
but that chemists may find a way of mak- 
ing aspen far more useful? In answer to 
that question, the opinion of a forester of 
a pulp and paper company in the region 
may be cited. He holds that although 
white paper can be made from aspen, he 
defies the chemists to lengthen the fiber of 
its wood. Long fiber means strength and 
strong white paper is demanded by the 
trade. For the making of such a product 
without the expense of bleaching, nothing 
better than spruce has been found. 

The same principle applies to other 
conifers, the woods of which have certain 
properties which go to make them valu- 
able. No wood is better than white pine 
in working qualities. We must, therefore, 
consider quality as well as quantity when 
we think of reforestation. 


Besides that, there is so much aspen in 
Minnesota that the argument seems to have 
no point. Recent estimates place the present 
merchantable volume at 3,150,000 cords, 
with a tremendous acreage not yet of cord- 
wood size. The annual growth is estimated 
to be 230,000,000 cubic feet. The annual 
cut is only 14 per cent of the growth. 
Much will decay before it can be used, 
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even though we do all we can to encourage 
its use for the things for which it is best 
fitted. It must be recognized, too, that a 
great deal of aspen is growing on soils 
where it maintains itself well, but where 
it does not develop into good quality tim- 
ber. Moreover, we could not eliminate 
aspen by the use of the axe alone, if we 
would. Its vigorous reproductive capacity 
is too great for that. By no means should 
the recommendation be made to cut out 
young aspen in order to favor other spe- 
cies where the aspen is thrifty and sound 
and near to a market. But where conifers 
and more valuable hardwoods are replac- 
ing aspen in locations where the future 
of aspen is dubious, every effort should 
be made to favor the more valuable 
species. 

From the experience in New England 
it is obvious that cultural operations can 
be made to yield a return on the invest- 
ment and the time when costs will be paid 
back will be much shorter than it will 
be with planting where one has to start 
with bare land instead of trees already 
established. Few people question the ad- 
visability of spending five or six dollars 
an acre for planting. Why, then, should 
we not spend from one to several dollars 
an acre for release cuttings where we are 
much more sure of our results? 


It is true that there are many de- 
tails to work out in any program of cul- 
tural operations and many improvements 
in technique and practice will appear as 
work is undertaken. Results will not all 
be uniform and it will be necessary to 
determine the best methods for given 
stands. But the main principles are 
known and it is about time something was 
done. 


Although release cuttings should be a 
part of the regular program of work on 
state and national forests, the present em- 
phasis on unemployment relief is right to 
the point. Work, such as suggested above, 
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would be the very thing for such relief. 
Unlike road construction projects, re- 
lease cuttings in the forest require no 
future expenditures for maintenance. The 
work can be done at any time of year 
and probably 90 per cent or more of the 
expenditure would go directly into labor. 
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We have reports of international economic conferences, of economic planning, 
of technocracy, of peace-time war industries boards, of dictatorships, and scores of 
other major proposals. This is not the time or place to discuss them. My purpose 
in mentioning them is to point out that every plan, by whomever suggested, rests 
for its final success, in a democracy like the United States, on the imagination, 
courage, and resourcefulness of the individual. Plans succeed only on the basis 
of the honesty, the purposefulness, and the patriotic public service of the individuals 


who work with them. 


From an Address, FREDERICK M. FEIKER, 
Director, Bureau of Foreign and Domestic Commerce. 


further rapid expansion of forest 


| planting in the United States, it behooves 


us to take stock of our knowledge and 


experience in this phase of forestry. Do 
we know the how, what, where, when, 


and why of planting? So far only a few 
unsystematic attempts to answer these 


} questions have been made and, in general, 


our answers must be only too vague and 
unsatisfactory. 

It may be said that we are just entering 
the period of large scale planting. In the 


Lake States Region, for example, planting 


has been going on since 1888, but the 
bulk of it has been done since 1915, and 
only since 1923 has it approached a large 
scale operation. That we still have a long 
way to go is clear when we realize that 
the total area planted in the United States 
by all agencies through the year 1931 
was only about 2,000,000 acres, and that 
in the Lake States alone there are esti- 
mated to be some 20,000,000 acres in 
need of planting. In Wisconsin, where the 
state program calls for planting 10,000 
acres per year during the next five years, 
there are some 3,300,000 acres of non- 
restocking forest land, and the total 
planted to date is only about 25,000 acres. 
In Minnesota and Michigan the total areas 
planted through 1931 were 14,000 and 
210,000 acres, respectively. 


AFTER PLANTING—WHAT? 


By P. O. RUDOLF ann S. R. GEVORKIANTZ 


Lake States Forest Experiment Station 


There is a pressing need for large scale planting, and public sentiment approves of 

enlarging the present inadequate reforestation programs. But planting is expensive and 

the thoroughness of the work is often limited by economic obstacles. The prospect of 

increased planting makes it necessary to take stock of past practices and to keep de- 

tailed records of plantations. The authors give a classification of the specific objects 

and technique for making studies based on the several recognizable periods in the 
growth development of plantations. 


ITH the increasing amount and 
the imminent possibility of a 


That there is a pressing need for large 
scale planting is obvious. That public 
sentiment is favorable towards reforesta- 
tion is also evident. In this situation 
there lies the danger that forest planting 
may be conducted with more enthusiasm 
than good sense. 

Scattered about the country there are, 
in the aggregate, a large number of 
plantations in various stages of develop- 
ment. However, only a relatively small 
percentage of them have been regularly 
examined according to some sort of a 
plan. Most of these have been only 
fragmentary samples, and only one or 
two factors, such as rabbit injury, mor- 
tality, height growth, etc., studied without 
paying much attention to the life history 
of the plantations themselves as entities. 
In order to conduct large scale planting 
operations in the most rational and eco- 
nomic manner, it is necessary that all 
past planting experience be assembled 
and summarized, not by civil or geo- 
graphic subdivisions but by areas of simi- 
lar growth conditions. For the Lake 
States, this would perhaps mean some 
eight regions. Since the technique and 
specific objects of studying plantations 
vary somewhat with the different periods 
of their life history, it is recommended 
that such studies be carried on according 
to certain defined phases of development 


as follows:! 


?This ea modification of a classification proposed by Prof. N. P. Kobranoff. Obsledovanie i 
Issledovanie Lesnikh Kultur. Trudi po Lesnomu Opitnomu Delu. Vipusk Vosmoj. 1930. Leningrad. 
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1. The preparatory phase, under which 
would be considered the source, quality 
and treatment of seed; the class and 
grade of stock, including its care and 
treatment in the nursery; a complete 
description of the environmental factors 
of the site; a complete description of the 
methods and technique of working up the 
soil. 

2. The planting phase, which would re- 
quire a detailed description of the method 
and technique of planting or seeding. 

3. The phase of adaptation, which 
follows immediately after the planting 
operation and usually last one or two 
growing seasons. At this period the total 
efforts of the planted stock are bent to- 
ward developing a root system and adapt- 
ing itself to its new environment. At the 
end of this phase the percentage of mor- 
tality should be determined and classified 
according to cause. 

4. The phase of individual growth and 
development, which is characterized by 
the rapid growth and development of 
both shoot and root and by the struggle 
of each plant with the conditions of en- 
vironment. This phase ends when the 
canopy becomes closed. At this time 
measurements of height growth, crown 
spread and development, density of stock- 
ing, and mortality should be made. 

5. The phase of assertion of dominance. 
As the canopy begins to close the struggle 
between individuals becomes keen and 
differentiation into classes of dominance 
takes place. Apparently this phase con- 
tinues to the end of the life of the stand, 
but in reality it ends at the “critical-age” 
of the stand, that is, the age at which the 
total amount of leaf surface as well as 
the requirement of moisture and nutrients 
from the soil reaches a maximum. It is 
at this age that trees planted with curled 
roots, which have apparently been healthy 
up to this time, begin to die out heavily. 
At this time data should be obtained upon 
mortality; distribution by classes of domi- 
nance; crown development; growth in di- 
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ameter, height, and volume; and damage. 
Plantations which survive this phase, ~ 
which may last from 10 to 20 years, may 
be considered successful. 

6. The phase of volume and quality 
growth, which is characterized by nat- 
ural pruning, the slowing down in height 
growth, and the increase in diameter 
growth. The same type of data should be 
taken as for the previous stage with the 
addition of information on stem form. 
This phase may last from 15 to 30 years. 


7. The phase of adolescence, which is 
characterized by the further volume 
growth and the beginning of the natural 
regeneration process. The same type of 
data as was taken in the previous phase 
is required here with the addition of ob- 
sérvations upon the number and quality of 
seedlings. The duration of this phase is 
roughly from 10 to 20 years. 


8. The phase of maturity begins when 
the stand reaches such size and develop- 
ment that it becomes desirable and prac- 
tical, according to management considera- 
tions, to utilize it. At this time the total 
volume and value of the stand are deter- 
mined. 


The advantage of a classification such 
as this is that it is capable of wide ap- 
plication, is based on the natural de- 
velopment of plantations, and each phase 
suggests the silvicultural measures neces- 
sary at the time. 


Since planting is a costly operation and 
often a very desirable technique becomes 
prohibitive because of economic consider- 
ations, it is desirable to keep complete 
and accurate cost accounts of all opera- 
tions in all phases of the plantation’s 
development. 


In order to be able to compare the re- 
sults of different types and methods of 
planting on similar sites and the same 
type and method of planting on different 
sites, it is desirable that all records be 


kept and studies be made according to a 
uniform plan. 


_ A RECORD OF WINTER KILL OF WESTERN PINE BEETLE 
IN CALIFORNIA, 1932 


By JOHN M. MILLER 
U. S. Bureau of Entomology, Berkeley, Calif. 


The effect of climate upon the abundance of insect life in the forest is a factor in 
ecology that can rarely be measured by quantitative methods. In the following article, 
however, is a record of the sudden depletion of the bark beetle population over a large 
area in the Modoc National Forest due to low temperatures but a few degrees below 
those which normally occur in winter in that region. Following a cold spell in December, 
1932, 65 per cent of the western pine beetle broods were found to be dead. This resulted 
in the closing down of a control project and will undoubtedly have a large effect upon 
the future course of the bark beetle epidemic which has been developing in that region. 


q HE cold spell which occurred in the 
Pacific Coast region from December 
' 9 to 14, 1932, brought temperatures 
} that were colder and of longer duration 
than any that have been recorded for a 
number of years. In some sections of 
California where tree growth had been 
accustomed to mild winters, injury re- 
sulted, such as the killing of eucalyptus 
foliage in the San Francisco Bay region 
and the interior valleys. In some of the 
forest regions of the state, however, these 
freezing temperatures were low enough 
to cause high mortality of tree-killing 
bark beetles, and in that respect promise 
to be of considerable benefit. 

Shortly before this cold period the 
Badger Springs Control Project, Modoc 
National Forest, was initiated by the 
Pickering Lumber Company and the U. S. 
Forest Service. This project, involving 
the expenditure of $22,000, was under- 
taken for the purpose of checking a ris- 
ing epidemic of the western pine beetle 
in commercially valuable timber over an 
area of 45,000 acres. It was- necessary 
that the work should be completed during 
the winter months, as conditions in this 
area become highly unfavorable for in- 
sect control operations during the spring 
period. 

As soon as the records of low air tem- 
peratures became available from a weath- 
er instrument installed at the control 


camp, it was realized that infested bark 
containing overwintering broods of the 
western pine beetle might have reached 
the low temperatures that are known to be 
fatal to this insect. A field investigation 
was at once started by the Bureau of 
Entomology, the results of which indi- 
cated that close to 65 per cent of the total 
beetle population within the control area 
had been killed by the freeze. The ques- 
tion of continuing the project after this 
condition became known was therefore a 
matter for immediate consideration. To 
continue the control work would require 
the expenditure of the same amount of 
money as originally contemplated, as 
both dead and living broods in the trees 
would have to be burned to accomplish 
the killing of the one-third of the beetle 
population that had survived the freeze. 

The decision to discontinue the proj- 
ect was reached by the Forest Service on 
the basis of information secured by the 
Bureau of Entomology, and the project 
was closed down January 5 after it had 
been in progress five weeks, resulting in 
the saving of approximately $14,000 of 
federal and private funds. As the tech- 
nical considerations upon which this deci- 
sion was based apply to any other western 
pine beetle control project where similar 
low temperatures occur, a description of 
the methods and basis used in estimating 
the total mortality of the bark beetle pop- 
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ulation on the Badger Springs area may 
be of future usefulness. 


TEMPERATURES CAusING WINTER KILL OF 
WESTERN PINE BEETLE 


The conditions under which insects are 
killed by cold differ greatly from. those 
affecting warm-blooded animals. The 
larvae of the western pine beetle may be- 
come frozen hard at temperatures from 
10 to 15 degrees above zero Fahrenheit, 
but are not killed as a result and recover 
when returned to warm _ temperatures. 
Some degrees below the point at which 
the body of the insect freezes is the un- 
dercooling or lethal temperature. Once 
this point is reached the protoplasm of 
the body is destroyed and no recovery is 
possible. This point, which results in the 
death of the insect, is a very definite one 
and varies for each species. Considerable 
laboratory work carried on by the Bureau 
of Entomology a few years ago deter- 
mined the bark temperatures necessary to 
kill the western pine beetle. The pub- 
lished results! of this work show that: 

“Partial mortality occurs at zero, Fah- 
renheit, in broods (larvae) which _ over- 
winter in the yellow pine belt of the 
Sierra Nevada region; mortality at —5° 
exceeds 60 per cent, and practically no 
larvae survive —10°. 

“. .. larvae which had passed through 
the overwintering condition at Coeur 
d’Alene, Idaho, developed high mortality 
when air temperatures were reduced 
through the range from 0 to —10°. 
About 25 per cent survived a tempera- 
ture of —10°, but mortality was_prac- 
tically complete at —18°.” 

The above studies indicate that even 
where severe winter temperatures occur, 
as in northern Idaho, the greater part of 
the overwintering larval broods of. the 
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western pine beetle are killed when bark: 
temperatures reach —10° Fahrenheit, and | 
that few if any survive if these bark tem-. 
peratures go as low as —18°. However, 
all records and observations now avail- 
able indicate that weather conditions 
producing lethal temperatures in the bark 
occur but rarely. Aside from this recent 
case only one record of a decisive winter 
kill of the western pine beetle has been 
made. This was near Bend, Oregon, in 
December, 1924, following weather condi- 
tions somewhat similar to those at Badger 
Springs in 1932. 


Metuops Usep IN DETERMINING AMOUNT 
OF WINTER KILL ON THE BADGER 
Sprincs AREA 


During the cold spell in December the 
range of air temperatures on the project 
area was recorded by a hygrothermograph 
that had been installed in the control 
camp at Pickering Portable Mill, near 
Hackamore, California. For three days 
(December 10, 11 and 12) the highest 
temperature recorded was +12 and the 
lowest —19. For only a few hours dur- 
ing the day did temperatures rise above 
zero, Fahrenheit. Just what temperatures 
were actually reached in the bark of in- 
fested trees during the period cannot be 
determined, as no apparatus was installed 
to. record the low points. 

A field study of the conditions of ex- 
posure and the actual mortality that re- 
sulted was made during December by 
Dr. K. A. Salman of the Bureau of En- 
tomology, with the codperation of the 
Forest Service. Trees felled during the 
progress of control work were examined 
and bark sections taken at various 
heights on the trunks. In addition, the 
two spotting crews of the project were 
utilized in collecting samples from in- 


*Miller, J. M. High and Low Lethal Temperatures for the Western Pine Beetle. Jour. Agr. 


Res., 43:4, 303-321, 1931. 


‘ested trees located on strip courses run 
§0 as to give a representative coverage of 
e project area. All bark samples ob- 


‘) x 6 inches, taken at breast height on the 
ee, and selected so as to give as even 
‘listribution as possible between north and 
“Youth exposures. A count of the dead 
d living individuals of the brood in 
i ach sample was then made. Dead and 


Warkened appearance. In the egg stage, 
nowever, this distinction was not so rec- 
Dgnizable. A few preliminary counts were 
nade in the field, but the greater part of 
he samples were examined at the Bureau 
‘bf Entomology laboratory at Berkeley, 
‘where facilities were available to make 
ese counts with considerable accuracy. 


MorTAuiIty Found In BARK SAMPLES 


The basis for the brood mortality esti- 
ates on the Badger Springs area con- 
‘sisted in complete counts of dead and 
living insects found in 133 separate bark 
samples. This was equivalent to the sam- 
pling of all infested trees on about two 
sections, or approximately 2 per cent of 
the project area. 

In this material 64.4 per cent of the 
western pine beetle broods in all stages of 
development were dead. This mortality 
was found to be general throughout the 
project area. An appreciable kill was 
also found among other insects in the 
bark, such as the mountain pine beetle, 
flathead borers and clerid predators. 

Local factors tending to modify the ac- 
tual minimum temperatures reached in the 
bark, as well as those of the surrounding 
air, no doubt vary for each infested tree, 
with the result that considerable varia- 
tion was found in brood mortality. 

The lowest western pine beetle mortal- 
ity found in any one sample was 5.5 per 
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cent, the highest 100 per cent. Fairly con- 
sistent correlation was found between mor- 
tality and bark thickness; i.e., the thinner 
the bark the higher the mortality. Some- 
what higher survival was noted in the 
parent-adult and egg stages than in the 
larval stages of the broods. The highest 
mortality was found in broods of - the 
fullgrown larval stage: 

General field observations indicated that 
mortality was higher in trees with loose 
bark than in those with tight bark. It 
was also noted in the trees examined after 
falling that mortality was higher toward 
the upper part of the trunk. Very little 
variation was found that could be at- 
tributed to site, slope or difference in 
elevation, as the project area is compara- 
tively level, with uniform site conditions. 

Considering all the variable conditions 
that have entered into the results of the 
freeze, it is believed that the estimate of 
65 per cent total mortality for the proj- 
ect area is reasonably conservative. One 
reason for this assumption is that the 
greater portion of the bark samples were 
taken from the base of trees, where the 
bark is thickest. In addition, during one 
of the two days given to the collection of 
samples by the spotting crews, effort was 
concentrated upon trees containing young 
brood stages, representing optimum con- 
ditions for survival. The counts from the 
greater part of the samples would there- 
fore tend to lower the average mortality 
figure below that which actually occurred. 


Factors AFFECTING SURVIVING INSECTS 


The surviving 35 per cent of the west- 
ern pine beetle population left on the 
area will remain in the trees for another 
four or five months before the insects ma- 
ture and emerge to attack new trees. 


‘During this period no factors affecting the 


broods can in any way increase the num- 
ber of living insects, while on the other 
hand they will be subjected to a number 
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of influences which are certain to increase 
appreciably the total mortality. Birds and 
insect predators within the area will be 
obliged to concentrate upon the surviving 
broods, and in addition a certain number 
of the larvae always die of bacterial dis- 
ease and undetermined causes during the 
progress of brood development. It seems 
safe to assume that the beetle population 
which ultimately survives the winter and 
spring and emerges to start the attack of 
the 1933 infestation will be measurably 
less than the 35 per cent estimated to 
have survived the December freeze on the 
project area. 


Winter Kitt In OTHER AREAS 


Samples secured by the McCloud River 
Lumber Company indicate that in the 
Cayton Valley country, about fifty miles 
southwest of the Badger area, only a rela- 
tively low mortality occurred during the 
cold spell, averaging about 28 per cent, 
the maximum not exceeding 75 per cent. 
In another area (Egg Lake and Widow 
Valley) on the Modoc Forest, an average 


kill of 65 per cent was found in the* 


bark samples, with the maximum as high 
as 100 per cent. 

So far no data are available for the 
west slope of the Sierra Nevadas in cen- 
tral California; but such weather records 
as are available indicate that there is lit- 
tle possibility that air temperatures were 
low enough to produce killing tempera- 
tures in the bark. 

It is to be expected that great varia- 
tion in the per cent of mortality will be 
found for different localities, even within 
the zones where air temperatures in ex- 
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cess of —15° have been recorded. | 
should be kept in mind that bark te 
peratures which produce killing are highl 
ly critical; if the bark fails to chill dows 
to within even a few degrees of thess 
critical points the broods survive. Loeai 
factors such as site, slope, elevation, ex 
posure, bark thickness and brood condil 
tion may act to modify the effect of aii 
temperatures upon the bark, so that con 
siderable or extreme variation in the 
amount of kill may result in the same 
area and even in the same tree. 


FurRTHER WorK CONTEMPLATED 


As a result of this cold spell, the 
course of the western pine beetle infesta 
tion may be greatly modified over a con 
siderable area in northeastern Californie 
during the 1933 season from that indi 
cated by the surveys made during the fal 
of 1932. Determination of the distribu 
tion and severity of the winter kill wil 
therefore be of much value in the consid 
eration of further forest protection work it 
this region. Of even greater importanc 
in the application of the winter-kill facto 
in future control projects is the need fo! 
an adequate study of the relation betweer 
bark and air temperatures, showing th 
lag of the bark in cooling and the differ 
ences reached in minimum temperatures 
This can be arrived at satisfactorily onl; 
by the installation of recording apparatu: 
which will give consistent comparativ 


. temperature readings of bark and air. I 


a reliable correlation can be establishec 
it should be possible in the future t 
estimate winter brood mortality fron 
standard Weather Bureau records. 


planning a current cash income in forestry 


farmers from sales of their timber 
products are quite difficult to se- 
jure in spite of the obvious desirability of 
uch figures. Foresters who are attempting 


J A CCURATE data on cash received by 


jJand management for forest production 
mind themselves at a tremendous disadvan- 
Hage because of the lack of this informa- 
fion, which is available for almost every 
other product of the soil. 
+ Realizing the need for this material in 
sLouisiana, a start was made in 1930 when 
Hata on pulpwood purchases by pulp and 
paper mills for the preceding year were 
collected. The first work was done on 
pulpwood because all Louisiana pulp and 
paper mills were purchasers of farmers’ 
pulpwood and accordingly their books 
showed the amounts spent for this prod- 
ct. Inquiry had shown that practically 
all pulpwood was purchased either direct 
from farmers or indirectly through con- 
tractors who purchased from farmers. 
The figures for 1929 showed that the 
seven mills in Louisiana had paid in cash 
a total of $1,650,600 to farmers. The 
purchases were made in not over 16 of the 
64 parishes of the state. Census figures 
for the entire state gave the total value 
of all forest products cut on the farms as 
only $3,231,428 and this included both 
products sold and those used at home. 
Obviously this source of information as to 
he value of all forest products cut by 
farmers in Louisiana is subject to serious 
Joubt as to accuracy and applicability. 


FARM PULPWOOD IN LOUISIANA 


By ROBERT MOORE 


Extension Forester, Louisiana State University 


Sale of pulpwood in Louisiana has become an i i 

: ‘ important source of income to farmers. 
Although the price paid per cord dropped from $5.00 in 1929 to as low as $3.25 in 
1931 at one mill, the volume production has been maintained. The importance of 


practices is emphasized. The need of better 


statistics on the sale of forest products is pointed out. 


The figures obtained aroused such wide- 
spread interest that they have been col- 
lected for both 1930 and 1931 in a little 
greater detail. 

The agricultural depression, the low 
price of farm products and the drop in 
the price of pulpwood has not halted, but 
on the contrary has stimulated the cutting 
of pulpwood. One mill closed down dur- 
ing 1930 and the purchases from farmers 
dropped to $1,559,863, a relatively in- 
significant decrease compared to the drop 
in value of other farm products. An in- 
crease in the total number of cords is 
clearly indicated. However, the drop in 
price for 1930 was so small that the in- 
crease in total cords was for all practical 
purposes insignificant. 

During 1931 total cash receipts from 
pulpwood suffered a further decline to 
$1,452,928. It is significant however that 
for the mills in operation during both 
1930 and 1931 the cash expenditure for 
pulpwood in 1931 actually increased over 
1930 by approximately $4,000. Farmers 
were forced to supplement the returns 
from their ordinary operations with other 
sources of income and pulpwood offered a 
ready and obvious resource which was 
quickly converted into cash. The pulp 
mills knowing of course the condition of 
the farmers, increased their purchases. 
One Louisiana concern gave preference to 
farmers who were certified by the county 
agents as being in particular need of the 
money to be secured from pulpwood. 
(This plan could easily have given rise 
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to trouble and jealousy but not a single 
complaint occurred.) This particular mill 
increased its purchases by almost 10,000 
cords. Another mill doubled its pur- 
chases. Indeed not one mill decreased its 
purchases from farmers in spite of the 
slump in the paper business. 

The deepening of the depression as al- 
ready indicated has been reflected in 
changes in both price per cord and in the 
size of the cord. In 1929 practically all 
purchases were on the basis of the stand- 
ard cord, 4 x 4 x 8 feet, and the price was 
quite uniformly set at $5.00 per cord. In 
1930 price reduction seemed to be the 
policy. The price went as low as $4.48 
for one mill. Only two mills maintained 
the 1929 scale of prices. It was not until 
1931 that price cuts really became a seri- 
ous factor in the pulpwood situation. That 
year one mill dropped the price to $3.25 
per standard cord. Another mill dropped 
its price to $4.50 per cord, then to $4.00 
and late in the year, after a conference 
with some of the principal farmers of the 
area supplying it, decided to add six 
inches to the length of the stick instead of 
lowering the price once more. This was 
equivalent to 12.5 per cent cut in price. 
The mill buys from 80,000 to 90,000 
cords per year and has always maintained 
splendid relations with the farmers sup- 
plying the wood. 

Some people will of course say that the 
price paid per cord was so ridiculously 
low that the mills could hardly afford to 
cut their own timber when pulpwood 
could be obtained at the figures men- 
tioned. But are they ridiculous when com- 
pared to the prices of other farm prod- 
ucts? Cotton sold for 19 cents per pound 
in 1929 and for 6 cents in 1931. Eggs 
dropped in price from 36 cents a dozen 
to 23 cents per dozen, and now are about 
10 cents a dozen. Butter fat from 35 cents 
per pound to 26 cents per pound. The 
Bureau of Agricultural Economics price 
index shows all farm products at 138 in 
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1929 and 86 in 1931. Viewed from this 
angle the decrease in pulpwood prices was 
not excessive. More than this, farmers: 
were and are anxious to cut pulpwood and 
sell it almost without regard to the actual 
profit; as one farmer wrote, “If we can) 
sell pulp timber it will beat government! 
help.” He had reference to the loans: 
made to farmers by the Reconstruction: 
Finance Corporation. One farmer cutting: 
pulpwood said he made 65 cents per day: 
above expenses. He was not considering, 
his own labor as an expense either. In- 
deed farmers were so anxious to cut pulp- 
wood that in some instances with price 
$3.75 per cord, F. O. B. mill they paid 
$1.00 per cord stumpage and freight of 
$1.25 per cord. From the balance of 
$1.50 they not only had to pay for cutting 
the pulpwood but hauling to and loading 
it into the freight car. In many instances 
this meant a wagon haul from the woods 
to the highway followed by a truck haul 
to the car making never less than three 
and usually four separate and complete 
handlings of the pulpwood. 

This short analysis of the pulpwood sit- 
uation could be repeated for every forest 
product if the data on prices and sales 
were available. While the log market 
has not held up as well as the pulpwood 
market still there have been large sales 
by farmers who were trying to maintain 
their financial position. Ties have become 
a drug on the market due to heavy cutting 
by farmers even at absurdly low prices. 
Any forest product that can be turned 
into money is being cut and cut heavily. 
With a situation such as exists at this 
time among farmers it is only possible 
to assist them in every conceivable way 
in disposing of any merchantable forest 
product they may have. Forestry prac: 
tices must be planned with constant atten- 
tion to the need for cash income. Ne 
opportunities to show the farmer the 
necessity for planning continuous timber 
production can be overlooked. The pres 
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at time is opportune for emphasizing the complete, more accurate and more timely 


farmer feel keenly the need for more for them. 
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MARKET REPORTS FOR FARM WOODLAND PRODUCTS 


By D. E. LAUDERBURN 


Forester, Mississippi State College Extension Service 


ississippi ich they cut various products 
Most of the farmers of Mississippi own woodland from whic t j ? 
for the general wood-consuming market. In 1931 the Mississippi Extension Service began 
issuing, at 6-month intervals, market reports on stumpage, logs, pulpwood and other raw 
products. These include data on prices and market conditions and are furnished to farm 


woodland owners through the county agent system. 


The author gives a digest of one of 


these reports to indicate the kind of information given. 


poor crops due mainly to a summer- 

long drought, at the beginning of the 
second year of the present depression, 
great accumulations of railroad crossties 
could be seen at railroad sidings through- 
out Mississippi. Farm income from other 
sources being greatly curtailed, or en- 
tirely lacking, farmers had turned to the 
farm woodlands as a source of necessary 
cash. Inquiry disclosed the fact that the 
market was flooded with ties and that 
buyers had ceased making advances on 
them as they were hauled in. As months 
passed these ties were gradually absorbed, 
no doubt, with considerable loss through 
decay, as they were not properly stacked 
for seasoning. In the spring of 1931, 
prices ranged from 70 cents for a No. 5 
down to 25 cents for a No. 3, the lower 
grades going begging. By the fall of 
1931, the best grade White Oak and 
Heart Pine ties were bringing 55 cents. 
In the spring of 1932, the highest grade 
Oak ties were worth 40 cents and No. 3 
pine 15 cents. The price had shrunk by 
October, 1932, to 25 cents for a No. 5 tie. 
The quotations of the past year, however, 
had practically no significance, as only 
scattering purchases were made. Farmers 
had flooded a falling market with a prod- 
uct which could have been kept in stor- 
age in the growing tree, where it would 
have been increasing in volume and im- 
proving in quality. 


le THE fall of 1930, after a season of 


I have cited the tie market because it 
is state-wide. Ties could be sold at prac- 
tically any railroad siding. The same 
liquidation of farm stumpage was going 
on with the other products, with the same 
results, wherever the farm woods were 
tributary to a sawmill, stave mill, pulp- 
mill or other factory consuming raw wood. 

The farmers are receiving marketing 
information on every staple commodity 
except their woodland products. It would 
have been possible to have used the exist- 
ing agricultural educational agencies to 
disseminate reports on prices on farm 
woodland products and the outlook fo1 
the future, as is done with other com 
modities, if anyone had been foresighted 
enough to develop this marketing service 
thus informing the farmer and preventing 
at least a part of this profitless depletior 
of the farm woods. In fact, market re 
ports were being issued in Virginia anc 
New Hampshire, but, in general our agri 
cultural institutions had not developed ; 
service that would carry reports of mar 
ket conditions and prices on woodlan 
products to two and one-half millio. 
farm owners in the eastern half of th 
country. 

The Mississippi Extension Service com 
menced issuing market reports on wood 
land products in the spring of 1931. T 
date four reports have been issued at si 
month intervals. Data on prices, marke 
conditions, outlook and specifications ar 
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Wtained from questionnaires distributed 
mailing lists ranging from one hun- 
Jred fifty to two hundred fifty names 
ade up mainly of purchasers of stump- 
e or products cut from the farm woods, 
dso naval stores operators, including a 
‘>w sellers of stumpage, crude gum or 
“ther wood products and some individuals 
ot buyers or sellers, with a general 
mowledge of the markets. Some judg- 
thent and knowledge of markets is needed 
assembling the data and weeding out 
fuch as is not representative of true con- 
jlitions. Returns from the questionnaires 
ave ranged around twenty-five to thirty- 
five per cent. This number of reports has 
Seen sufficient to give a very good com- 
darison of prices and outlook for the 
Yarious commodities in different parts of 
he state. The data are distributed as a 
reneral report covering all items and also 
as one-page reports on individual items. 
e larger general report is designed for 
eference and the one-page reports for 
wider distribution through the mailing 
lists of the county agents. 

No attempt is made to reach farm 
land owners from Extension headquarters 
through a mailing list. Individual farmers 
are reached only through the County 
Agricultural Extension Agents and the 
teachers of vocational agriculture, together 
numbering 235 in Mississippi. These have 
their own mailing lists of farmers and 
their daily contacts through meetings, 
farm visits, office calls, local papers, etc., 
through which this information can be 
disseminated along with their other agri- 
cultural educational material. The total 
number of farm owners, 1930 Census, in 
Mississippi is 86,047, the great majority 
of whom are owners also of woodlands. 
The information in the market reports is 
also given out in radio broadcasts and 
through news items in daily papers and 
the Cotton Co-operative News. In addi- 
ion to these market reports, the Exten- 
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sion Service issues annually a report on 
agricultural outlook which contains a 
statement on the outlook for woodland 
products, which, in the current report, 
is a very condensed summary of the out- 
look material in the current marketing 
report. 


The following digest of the woodland 
products market report, issued November 
3, 1932, will give an indication of the 
nature of the material in these market 
reports: 


The market on all forest products is in 
an extremely uncertain state. There might 
be a considerable advance at any time. 
Purchases of logs have been very light 
during 1932. Sawmill production has 
been curtailed tremendously. Cross tie 
production is practically stopped. Poles 
and piling are being sold at prices that 
are lower than they have been for sev- 
eral years. Any slight increase in demand 
may tend to increase prices suddenly. 
Many stave mills that have been shut 
down for several months have reopened 
and a pulp mill that has been down since 
the first of the year has started operation 
again. The reduction in stocks at mills, 
in retail yards and in the consuming in- 
dustries and the scant purchases of cross 
ties by the railroads for the past two 
years all point to the possibility of im- 
proved prices for farm woodland products. 

However, there is a great deal of slack 
to be taken up before increased demand 
will bring about an increase in prices. If 
woodland owners continue throwing their 
products on the market as demand be- 
comes firmer, they will delay the upturn 
in prices. A wiser procedure would be to 
obtain necessary cash elsewhere, if pos- 
sible, and to adopt a watchful waiting 
policy and refrain from cutting until 
definitely assured of a market that will 
allow a fair return on stumpage as well 
as a wage for labor cutting and deliver- 
ing. The best place to keep healthy tim- 
ber in storage is on the stump, where it 
will keep growing while it is in storage. 
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PiInE STUMPAGE 


Where there has been sufficient activity 
to bring about stumpage sales, the fol- 
lowing prices are reported, per thousand 
board feet: 


Northeast Mississippi ——--------- $1.00-$2.00 
Central Mississippi —------- 1.00- 1.50 
Southwest Mississippi --—--- 1.00- 2.00 
South Mississippi —------ 2.00- 3.00 


Stumpage for crossties is reported at 
from 4 cents to 7.5 cents per tie; for 
piling or poles from .50 to $1.00 per 
tree, or from 1 to 2 cents per linear foot, 
the higher price for longleaf; pulpwood 
stumpage 25 cents per cord. 


HarDwoop STUMPAGE 


The log prices and stumpage values 
quoted below are based on scattered mis- 
cellaneous purchases, and do not repre- 
sent the purchase of any large blocks of 
stumpage or continued purchase through 
the year of any large amounts of logs. 
The following stumpage values prevailing 
at present are generally only for timber 
that will produce clear logs of the largest 
diameters. Any sales on the present mar- 
ket would practically amount to giving 
away all the smaller and No. 2 logs. 
Prices are based on 1,000 board feet log 
scale: 


North Mississippi, $2.00 and up, average 
$3.50 to $4.00. 

Central Mississippi, $2.00. 

Mississippi Delta, miscellaneous _ hard- 
woods $3.00, ash and gum $2.00 to 
$3.00, elm $1.50, hoop-wood $1.50 
to $2.50. 

West Central Mississippi, veneer gum 
$2.00 to $5.00. 

Ash within 100-mile radius of Vicksburg, 
$5.00 to $8.00. 

South Mississippi, miscellaneous hard- 
woods $2.00 to $3.00, white oak 
$5.00, poplar and ash $4.00, gum 
and bay $2.00. 
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Stavewood stumpage, .50 to $1.00 per 
cord. 
Oak tie stumpage, 5 to 7.5 cents per tie.: 


RAILROAD Cross TIES 


Purchases have been so few and scat-- 
tering that the prices paid do not reflect! 
the true conditions. Demand is slightly’ 
stronger. Some improvement is likely in} 
the next six months in the form of a! 
more consistent market rather than any’ 
material advance in prices. The time is: 
at hand when the railroads requiring oak 
cross ties and switch ties must procure 
them and place them at treating plants 
for the usual seasoning period of twelve 
to eighteen months. There is, therefore, 
prospect of some business being placed 
in all oak and hardwood producing terri- 
tories during this winter, which will re- 
sult in stimulation to prices. 


Quotations on ties are: 


Grade Mixedoak Whiteoak Heart pine 
No... 5 38 cents 50 cents 60 cents 
Noi4 Se 33 cents 40 cents 50 cents 
Noss tere 27 cents 30 cents 40 cents 
INO. Bee 22 cents 20 cents 30 cents 
Nowa es 15 cents 10 cents 

PinE Locs 


North Mississippi, $5.00 per M bd. fet. 

Southwest Mississippi, $6.50 to $8.00 for 
No. 2 and better logs. 

Hattiesburg territory, $8.00 to $9.00 for 
first quality logs. 


Harpwoop Anp Cypress Locs 


Ash brings a higher price than any 
other logs of equal size and can be sold 
in smaller diameters than any other spe- 
cies handled in quantity and is, therefore, 
one of our most valuable trees. It has 
been valued so highly on the farm for 
fuel that the supply has been unneces- 
sarily depleted. A better farm practice 
would be to use the less valuable trees 
for fuel and conserve ash for a cash crop. 
Oak is in better demand than six months 
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'@ ago, as lumber stocks in some items. are 
low. 
Following are current quotations per 
| M bd. ft., f.0.b. mill unless otherwise 
specified: 


v1 Northeast Mississippi, miscellaneous hard- 


, woods $10.00, cypress $6.00. 
/} Vicksburg, No. 1 ash $22.50. 


4} Mississippi Delta, common and better oak 


a $10.00 to $12.00, No. 1 elm $10.00. 
{ Southwest Mississippi, No. 1 logs of sap 
| and red gum, tupelo, cottonwood, 
magnolia, sycamore, poplar, bass- 
wood, soft maple, hackberry, $9.00, 
No. 2 logs $8.00, willow $6.50. 
On banks of Mississippi River, cotton- 
z| wood and cypress $7.50. 
\ Amite, Pike and Walthall counties, gum, 
poplar, bay and magnolia veneer 


logs $17.00. 
PuLPwoop 


There is some improvement in demand 
for pine wood, resulting from the opening 
of a mill in southeast Mississippi that 
had been down since the first of the year. 
There is a market for cottonwood in the 
vicinity of Greenville, but no hardwoods 
for pulp have been bought in northeast 
Mississippi since the first of the year and 
there are no indications of any market 
there until the demand for the fine papers 
made from hardwoods is considerably in- 
creased. Wrapping papers and container 
board made from southern pine are in a 
better position than such as book, maga- 
zine and writing papers, in which hard- 
woods are used. Stumpage prices of from 
25 to 50 cents are reported for pine in 
south Mississippi. In the Laurel terri- 
tory pine wood delivered at mill is bring- 
ing $3.20 per cord for peeled wood, $2.40 
for wood with the bark on. 


NAVAL STORES 


The outlook for rosin and turpentine 
is somewhat uncertain. The physical con- 
ditions, reduced production in 1932, be- 
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cause of drought, woods fires and a reduc- 
tion in number of virgin cups hung indi- 
cated a better demand for 1932. On the 
other hand, business and financial condi- 
tions have not improved to a degree to 
make the 1933 outlook especially promis- 
ing. Reports from south Georgia show com- 
petition for turpentine leases, with a price 
increase 50 per cent over 1932, but some 
rather lower prices are reported from 
other parts of Georgia and from north 
and west Florida. Prices for turpentine 
and rosin have been trended downward 
during December. An east Mississippi 
farmer who has been working his own 
trees and selling the crude gum reports 
the following increase in price received 
during the year delivered at the still, 
based on 280 pounds, or about 35 gal- 
lons, to the barrel: April 1, $1.75; June 
1, $2.25; August 1, $2.75; September 1, 
$3.25. 

The cost of production is approxi- 
mately as follows: 


Chipping 36 streaks, @ $6.00 for 


TO'O0O faces eee $216.00 
Dipping 200 barrels, 50 gal. with 

SChape (a eer AE a ee 100.00 
Hauling to still, 25 to 50 cents 

mer. barrel )ees=_ 22 te pe $50.00 to 100.00 
Raking for fire protection_._.___.. 45.00 
Hanging cups and aprons.______. 40.00 
Depreciation of aluminum cups 

and papronsse.-e eee ee 100.00 


$551.00 to $601.00 


Good crude from aluminum equipment 
was bringing $4.50 for a 50-55 gallon 
barrel in 1932. A crop producing 200 
barrels would therefore bring $900.00. 
This indicates a rental value of between 
3 cents and 3.5 cents per face and that 
it would be to the advantage of the 
farmer to work the timber himself unless 
he could get at least 3 cents per face per 
year for a lease. If smaller trees were 
worked, yielding only 180 barrels per 
crop of 10,000 faces, the costs would be 
$558.50 per crop, with hauling at 37.5 
cents per barrel, the yield $810.00 and 
the profit $251.50. This lower yielding 
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timber might, therefore, be leased ad- 
vantageously at 2.5 cents per face per 
year. Experiment station studies indicate 
that it is unprofitable to work trees 
smaller than from 9 to 10 inches diam- 
eter at breast height on the present 
market. 

There is an important advantage in a 
farmer’s working his own trees, namely, 
the probability that his personal super- 
vision and contact would result in more 
conservative work, prolonging the work- 
ability of his timber one or more years. 


Hickory For HANDLES 


Hickory billets for handles, 7 inches 
and up in diameter, are worth $7.50 per 
cord delivered at the plant in north 
Mississippi. This wood is cut 39 inches 
long to allow trimming to 36 inches. A 
cord is specified as 10 ft. by 4 ft., which 
amounts to 130 cu. ft. of stacked wood. 
An increased consumption of 10 per cent 
is predicted, with no increase in price. 


Docwoop FoR SHUTTLES 


Demand for dogwood for shuttles is 
lacking in most parts of the state. A mill 
which was drawing on Scott and Smith 
counties, now shut down, was paying 


$8.00, $10.00 and $12.00 per cord, de- 
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pending on quality. A price of $11.00 
per cord has been quoted from the 
Hattiesburg territory. The value of dog- 
wood on the stump is reported at $3.00. 


DIMENSION BOLTS 


The trend in lumber manufacture, espe- 
cially in hardwoods, is the more or less 
complete fabrication into the shapes, sizes 
and forms used by the industries in place 
of the manufacture and shipment of 
rough lumber. As this trend progresses 
there may develop more and more at 
lumber manufacturing centers a market 
for hardwoods in shorter lengths than the 
standard log lengths of 10, 12, 14 and 
16 feet. The development of this market 
will give the woodland owner an oppor- 
tunity to utilize his timber with less 
waste, cutting short bolts from crooked, 
limby and defective trees that would not 
produce salable logs of the standard 
lengths. 

The cooperage industry has almost en- 
tirely abandoned the purchase of logs 
and buys its raw material largely in bolts 
32 to 44 inches long. Throughout the 
state there is a market for sweet gum and 
tupelo bolts at $10 to $12 per 1,000 
board feet delivered at the mill, for fur- 
niture and other small dimension. 


BRB 


Again I wish to emphasize that in these matters I speak with no sense of 
authority, but rather with a feeling of deep responsibility. I have had the oppor- 
tunity to be in a responsible position in two different trade organizations. I realize 
that in the average association 5 per cent of the members look ahead; 15 per cent 
perhaps accept their leadership; and the rest follow or not, as what seem to be 


their self-interests determine. 


From an Address, FreperIcK M. FEIKER, 
Director, Bureau of Foreign and Domestic Commerce. 


FORESTRY EDUCATION IN THE PHILIPPINES 


By ANTONIO P. RACELIS 


School of Forestry, University of the Philippines 


Forestry education in the Philippines dates only from 1910. Centered at the University 

of Philippines, its first objective was the training of rangers for the Philippine Bureau 

of Forestry. At the present time a four-year course is offered, leading to the degree of 

Bachelor of Science in Forestry. The School of Forestry has graduated 435 men, about 

two-thirds of whom are employed by the Bureau of Forestry. The original faculty 

consisted almost entirely of Americans, the present faculty of 16 consists, except for 
four members, of Filipinos. 


Philippine Islands dates back to 

1863, when the Spanish govern- 
ment undertook to administer the public 
forests of the Islands. When the central 
administrative agencies of the Spanish ad- 
ministration were fully organized, the 
then Governor General (Capitan General) 
was made the head of the public forests 
and exercised his civil function through 
administrative officials. One of the most 
important of these officials, the Director 
General of the Civil Administration (Di- 
rector General de la Administracién Civil), 
controlled various government agencies, 
among which were the municipal and 
provincial governments, public instruc- 
tion, public health, public works, mines 
and forests, etc. 

The status of this official was similar 
to that of department secretaries of the 
present Philippine government, differing 
in that the present secretaries are assigned 
to work more or less independently of 
other departments, while the civil admin- 
istration of the Spanish regime comprised 
many branches undertaking a great vari- 
ety of activities from public works, mines 
and forests to public health. 


[To HISTORY of forestry in the 


CONSERVATION, A NATIONAL PROBLEM 


Such was, in fine, the beginning of for- 
est conservation in the Philippines. Un- 
eventful though it be, forest conservation 


marked an epoch in the history of the 
country. 


Conservation, be it of energy, or of 
natural or other resources, is characteris- 
tically a. national problem. This holds 
true even in countries where monarchical 
forms of government exist. It may be said 
that conservation has been and always 
will be a national problem, because it 
concerns the welfare of all the people. 
Prrogressive countries have long realized 
the fact that forest conservation is a for- 
est problem which needs to be investi- 
gated, studied, and solved for the benefit 
of the people. 

In order to bring about a rational con- 
servation policy, and in order to carry 
out its obligations to the public, the state 
endeavors to bring home to the people 
its significance by designing a comprehen- 
sive program of action and by extending 
to the people one form of national serv- 
ice—the creation of schools. With the 
inauguration of the school system in the 
Islands, in 1606, there was no attempt, so 
far as the historical record goes, to estab- 
lish forest schools. It is, in my opinion, 
one of the most serious defects of the 
Spanish administration that they never 
established a school having to do with the 
handling and conservation of our vast for- 
ests. Whether or not the Spanish govern- 
ment was responsible for the failure to 
carry out the ameliorative policy of the 
state by conserving our vast forests is not 
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within my province to discuss. Suffice it 
to say that promotive measures with ref- 
erence to our forest resources were per- 
haps of little moment to the Spanish gov- 
ernment, because of its conception of gov- 
ernmental functions. The Spanish govern- 
ment was more concerned with the restric- 
tive power of the state by exercising its 
police functions in the administration of 
our great forest wealth. 


PERIODS OF DEVELOPMENT 


In the development of forestry educa- 
tion in the Philippines, there are two out- 
standing periods worth consideration: the 
period under the administration of Major 
George P. Ahern, which dates from 1910 
to 1916, and that under the administration 
of Dean Arthur F. Fischer, which dates 
from 1916 to the present time. Major 
Ahern’s period may be characterised as 
one of organization and Dean Fischer’s 
period as one of gradual evolution leading 
to a nationally organized program. Due 
to the work of these two men, forestry 
has been publicly accepted in the Philip- 
pine Islands and forest education was 
developed. 


THe AHERN PERIOD 


More than three hundred years elapsed 
between the establishment of general 
schools in the Philippine Islands and the 
establishment of the forest school in 1910. 
Of all products of American initiative and 
altruism, this one has put Filipino lead- 
ership to test most directly. Filipino 
leadership, instead of shrinking the re- 
sponsibility imposed upon it, proved true 
and worthy of its tradition. The idea was 
soon put into actual practice, and to 
quote Major Ahern, “with the cordial co- 
dperation of the Filipino leaders notably 
Manuel L. Quezon and Jaime C. de Veyra 
legislation was enacted establishing the 
Forest School at Los Banos in 1910.” 
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Before 1910, that is, after the reor- 
ganization under Major Ahern of the 
Philippine Forest Service, the Bureau of 
Forestry was confronted with the problem 
of personnel. The galaxy of well known 
American foresters headed by Major 
George P. Ahern, at the time a Captain of 
the U. S. 9th Infantry, conceived the idea 
of creating a School of Forestry in which 
Filipinos could be trained to minor posi- 
tions in the Bureau. One of the Ameri- 
can foresters at the Fourth Annual Con- 
ference of the Bureau of Forestry held in 
Manila, emphatically stated this immedi- 
ate need in the following words: 


“There is immediate need of a. school 
in the Philippines on the comprehensive 
scale of the School at Dehra Dun, which 
shall attract the best class of Filipinos 
and educate for us a large force of rang- 
ers able to perform the whole of the ex- 
ecutive work which now devolves upon 
the foresters.” 


It was unanimously agreed that this 
need was imperative. There were, indeed, 
some Filipino forest officers, many of 
them survivors of the Philippine Forest 
Service during the Spanish regime. They 
were, however, too few and lacked the 
necessary forest education and training to 
be able to perform the difficult task of or- 
ganization. It was then that the first class. 
consisting of 18 students, 15 of them be- 
ing government “pensionados,” or govern- 
ment students, 2 private students and one 
student ranger was assembled from the 
different parts of the Islands at the Col- 
lege of Agriculture at Los Banos, prov- 
ince of Laguna, under the charge of an 
American forester, — Royal Freeman 
Smith. 

Gifford Pinchot was probably the first 
to suggest a forest school in the Philip- 
pines. He visited the Islands in 1902 to 
investigate their forest resources. He was 
confronted with conditions totally differ- 
ent from those in continental Europe and. 


FORESTRY EDUCATION IN THE PHILIPPINES 


‘G in the United States, and with the exceed- 


i ingly complicated problems of a tropical 
forest. Nevertheless he succeeded in shap- 


‘@ ing a general forest policy,—a general 
‘\§ program of action so to speak—to be fol- 


lowed by those who would later be in 
charge of administration of the public 
schools of the Philippines. While his serv- 
j ices in the Philippines were limited to a 
‘) rather short period, his plan was as effec- 
| tive as it was beneficial to the government 
and to the country. It may be stated with- 
out fear of contradiction that no other 
man in so short a time did more in reor- 
ganizing the Bureau of Forestry than Mr. 
Pinchot. His wisdom of foresight, coupled 
with his experience and effective leader- 
ship, proved that he was by training and 
temperament fitted to inject the philoso- 
phy of forestry into the national life of 
the Filipino people. 

This philosophy found vivid expression 
in one of the Acts of the Philippine Com- 
mission and later in the revised Adminis- 
trative Code enacted by the Philippine 
Legislature. It reads thus: 

“The Forests of the Philippines shall 
be held and administered for the protec- 
tion of the public interest, the utility and 
safety of the forests and the perpetuation 
thereof in productive condition by wise 
use.” 

The Forest School was established as a 
part of the College of Agriculture of the 
University of the Philippines at Los Ba- 
nos, Laguna, in June 1910. 

The objective of the Forest School was 
simply to train rangers for service in the 
Philippine Bureau. of Forestry, so that, 
if that Bureau were adequately equipped 
with sufficient funds and a greatly aug- 
mented trained personnel, it could:— 


“First—Increase the value of the na- 
tional forest production from 5,000,000 
pesos to 60,000,000 pesos. 

“Second—Cheapen the prices of timber 
and firewood to every inhabitant of the 
Islands. 
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“Third—Properly protect forests, which 
are essential to agriculture because of 
their effect on rainfall and stream flow. 

“Fourth—Develop forest industry that 
will give profitable employment to thou- 
sands of the Filipino people. 

“Fifth—Reclaim lands now waste and 
eventually enrich their production. 

“Sixth—Reduce or do away with the 
locust plague by replacing kogon areas 
with forests.” 


These, at the outset, were some of the 
capital reasons for asking for more funds 
and for establishing the Forest School, 
so that every year and each succeeding 
year, men equipped with forestry training 
might be sent forth from the School of 
Forestry. 


It was impractical to pattern a forestry 
curriculum after that of Dehra Dun, or as 
has been suggested, “on the comprehensive 
scale of Dehra Dun,” because it did not 
suit the needs of the Philippine Forest 
Service at the time. 

The first curriculum of forestry was a 
two-year course and was calculated to sup- 
ply the Philippine Forest Service with 
rangers. 

The technical courses in the Forest 
School were given by instructors detailed 
for the purpose from the Bureau of For- 
estry, and to insure a large and competent 
faculty the Division of Investigation of 
the Philippine Bureau of Forestry was 
transferred from Manilla to the college 
grounds at Los Banos. 

The total enrollment the first year was 
18, three of whom were private students. 

“The students were encouraged to take 
advantage of a tennis court and equip- 
ment which were provided and to share 
in other forms of recreation. Frequent 
field excursions were made to neighbor- 
ing points of interest.” The forestry stu- 
dents also had a Forestry Club which has 
held regular and periodic meetings from 
the beginning up to the present time. 


458 


The Philippine Agriculturist and For- 
ester was the title of the publication of 
the student body of the College of Agri- 
culture and the Forest School at the time; 
it was published every month during the 
school year. 

Graduates of the Forest School were 
given appointment and salaries in the Bu- 
reau of Forestry without a Civil Service 
examination, and on qualifying by experi- 
ence were eligible to promotions or higher 
authority and salaries. 


Tue FiscHEerR Periop! 


Six years later, on April 1, 1916, the 
Forest School of the College of Agricul- 
ture was made a separate institution of 
learning, or to put it more concretely, the 
Philippine Legislature on February 4, 
1916, passed a law (Act No. 2578) creat- 
ing a School of Forestry in the Univer- 
sity of the Philippines. 


The separation of the Forest School 
from the College of Agriculture was for 
some time a controversial issue. The 
wisdom, or lack of wisdom, of its sepa- 
rate existence was the subject of inquiry 
from many quarters. Many pronounced 
the separation a big handicap to those 
who were in charge of the administration 
of the School, but there was a high pur- 
pose behind it. Superficially it may have 
appeared to many that the separation was 
made for selfish motives. A close study of 
conditions, however, reveals the fact that 
the main motive was to assert the per- 
sonality of forestry in the Islands. 

Professor Arthur F. Fischer was large- 
ly responsible for the separation of the 
School during the transition period of 
1916. He came from the ranks of the 
teaching staff of the School of Forestry. 
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He has carried out the policy laid down 
by those in authority to such an extent 
that the school at the present time is re- 
garded as one of the most progressive and 
up-to-date undergraduate schools of for- 
estry in the world. The report of the 
Monroe Commission to the Philippine 
Legislature in 1925 states with reference 
to the Forest School, “The Commission be- 
lieves that the services rendered are real 
and efficient.” 

The objective of the School has never 
radically changed, although it has ex- 
panded a little, making it more definite 
and _ categoric. 

The curriculum of forestry adopted in 
1916 was more detailed and more sys- 
tematic than the original one. There was, 
however, no substantial difference between 
the two. The aim of the School was still 
to fit the students for service in the Bu- 
reau of Forestry. 

Dean Fischer, as may be seen in the 
number of Filipino assistants on the fac- 
ulty school, introduced Filipinization in 
the School of Forestry. These assistants 
later occupied responsible positions in 
various lines of work. Those who re- 
mained in the Bureau of Forestry still oc- 
cupy positions of responsibility and trust, 
and most of those outside of the Forest 
Service are still holding positions no less 
responsible and often more remunerative. 

During this period, a concrete class and 
laboratory building and four cottages for | 
the housing of the students were provided. 
All of these buildings are located within 
the Makiling Forest Reserve, now the Ma- 
kiling National Botanic Garden. The sum- 
mer courses were still carried on in one 
of the big sawmills on the Islands, where 
the students gained practical experience 
that they could not get in the school- 
room. 


Tt should be remembered that the names of Mr. W. F. Sherfesee and the late W. Klemme 
should be mentioned here if only in a cursory manner. Owing to the short period of their 
incumbency as Directors of Forestry, it was thought best not to include them in the discussion 
However, the profession of forestry in the Philippines has nothing but high regard for these two 


pioneers of forestry in the Philippines. 


ih 


i 
; 


| 


“Forest Club, an orchestra and a tennis 
court were maintained by the students 
)jand they had the privilege of participating 


| ‘of Philippines. 


In 1918, the Bureau of Forestry began 
the publication of a mimeographed quar- 


iterly, The Mountain Echo. In 1923, the 
work of editing this quarterly was as- 
signed to the Division of Investigation, 
j since which time, under the new caption 
tof The Makiling Echo, its scope has been 
(considerably broadened. Not only has it 
} published numerous technical articles by 


members of the Manila office, of the Di- 


vision of Investigation and of the faculty 
} of the school, as well as occasionally by 
§ field officers, but it has also become the 


organ of the school in keeping up a steady 


jcurrent of information regarding school 
} activities and alumni news. 


Not until the latter part of 1916 were 
the salaries given to forestry graduates in- 
creased from 720 to 900? per annum. 


Tue PRESENT SCHOOL OF FORESTRY 


The action of the Board of Regents of 
the University of the Philippines chang- 


ing the curriculum of the School of For- 
estry from the ranger’s course to a four- 
| year course leading to the degree of 


Bachelor of Science in Forestry was taken 
on September 14, 1929. This marked the 
beginning of the higher course in for- 
estry. 

It was thought by those in authority 
that the abolition of the “pensionado” 
system and the acceptance of sufficient 
number of private students who had com- 
pleted their high school courses would in- 
sure a sufficient number of students to 
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meet the needs of the Islands. At pres- 
ent almost all of the courses in the Uni- 
versity are crowded. 

The new curriculum of the four-year 
course leading to the degree of Bachelor 
of Science in Forestry is the product of 
many years of experience. It is well bal- 
anced and fairly well suited to meet the 
needs of the Philippine Forest Service. 

Aside from the building now housing 
the Division of Forest Investigation, the 
physical plant includes a new School of 
Forestry building of concrete construc- 
tion. This building was designed to ac- 
commodate all of the classes and offices 
of the teaching staff and employees of the 
School of Forestry. There is also a new 
University dormitory for the incoming 
students. These buildings are all located 
within the Makiling National Botanic Gar- 
den. The summer courses are carried on 
at a permanent camp on Mount Makiling, 
Province of Laguna, and in Kabibihan, 
Province of Tayabas, where scaling and 
engineering work and forest mensuration 
are taught. Occasional “dendrology trips” 
are made to the mangrove swamps in 
Tayabas province where the students are 
taught to identify plant species of the 
beach and mud-flat types, particularly of 
the mangrove swamp type. 

The students are encouraged to form 
forestry clubs where they can come in 
contact with one another socially and in- 
tellectually. They are also encouraged to 
take active part in the athletics of the 
University. 

The School has no publication of its 
own, and The Makiling Echo, a quarterly 
of the Bureau of Forestry, devoted to pub- 
lishing forestry articles in mimeographed 
form, is the only paper of which the 
School frequently made use. 


61.00 U. S. currency is equivalent to P2.00 (pesos), Philippine currency. 
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Tue ALUMNI OF THE SCHOOL OF FORESTRY 


During the past twenty years, the School 
of Forestry has turned out 435 graduates. 
Some of these graduates are holding re- 
sponsible positions in the Bureau of For- 
estry. Some of those outside of the gov- 
ernment service are holding responsible 
and remunerative positions, such as tim- 
ber cruisers, assistants to logging bosses, 
law practitioners, justices of the peace, 
provincial fiscals, officers of the Constabu- 
lary, officers of the Philippine Scouts (U. 
S. Army), while others are engaged in 
business or in farming. 

Table 1 shows the occupations of the 
alumni of the School of Forestry. 

It can be seen from Table 1 that the ma- 
jority of the graduates of the Forest School 
are in the service of the Bureau of Forestry 
and that only a small number have gone 
into other government activities. A con- 
siderable number of rangers are employed 
by the lumber companies. It is believed 
that in the not distant future the employ- 
ment opportunities of forestry graduates of 
he Philippine Forest School will increase 
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because their services will be needed out- 
side of the government service. 

Two kinds of leaders should be devel- 
oped by the Forest School. They are the 
executive and administrative type and the 
investigative type. These two types of 
leaders are sorely needed to carry on the 
policy of forest conservation and wise 
utilization. Able executives are needed for 
the great task of handling, administering 
and protecting our great forest wealth, 
which is now, more than ever before, be- 
ing threatened with destruction owing to 
the various agencies working havoc in 
them. The second type, or the research 
workers, is needed in the quiet of a labo- 
ratory to ultimately furnish the key to the 
solution of so many vexing forest prob- 
lems now still unsolved. 


THE DEMAND FOR FoRESTRY GRADUATES 
IN THE PHILIPPINES 


The School of Forestry has also adopted 
the policy of giving the regular course in 
higher forestry. There is need at the pres- 
ent time for men having a higher training 


TABLE Li 


SUMMARY OF PRESENT OCCUPATIONS OF THE ALUMNI OF THE SCHOOL OF FORESTRY, 1912-1930 


— - Number Per cent 
A. Graduates with occupations forestry in nature ms 343 
Distributed as follows: pos 
1. Employed by the Bureau of Forestry. 275 
2. Forest Officers, British No. Borneo. = ll oe 
$0 Ching! eV obestyServicd.2c. anit: ae ei lee 9 2.07 
Ae Guan Forest = Service io 21t.0.2 240 oo ee ee ed 2 0.45 
5. Employed by other bureaus or offices of the government.__ 13 2.99 
6 Employed by lumber companies and other private concerns 
with work of forestry nature... 24 5.52 
ioe Timber + licensees it a ee oe 5 | 3 0.69 
: jada i ahaa forestry’ abroad.) es eee 6 1.38 
. Graduates with occupations not directly connected with forestry __ ‘ 
ee as follows: . ee m IO 
1. Government employees 
BisVarinens 2/323 ote oie iy del | eee a she 
3. Professional and business men 13 2.99 
4. Philippine Constabulary officers 5 1.15 
5. U. S. Army officers 2 0.45 
6. Miscellaneous employments i 1.61 
7. Occupations not reported. 9 2.07 
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in forestry. Forestry as a profession is 
remunerative. Although the profession is 
as yet in its infancy in the Philippines, 
the opportunity for private practice is 
wide open in view of the many lumber 
companies now established in the Islands, 
which have frequently engaged not only 
foresters but also rangers who have shown 
proficiency to do technical work in the 
mill and in the field. There are instances 
in which proficient rangers are receiving 
as high as P200.00 a month. This simply 
shows what splendid opportunities ‘exist 
for foresters. If this be true for the rang- 
ers, how much more so is it true for for- 
esters who have higher technical training? 
Typical examples may be cited in regard 
to lumber companies employing foresters 
with salaries as high as P12,000 a year. 
So far such positions are held by Ameri- 
cans. Filipino foresters have not had an 
opportunity to get into private concerns, 
because most of them are government 
pensionados and must remain in the gov- 
ernment service for as long a time as they 
enjoyed their scholarships. It is believed, 
however, that should Filipinos enter the 
private employ of lumber companies they 
would receive higher remuneration than 
they receive in the government service. 
Recently, indeed, a Filipino forester was 
engaged by a lumber firm with a remu- 
neration as high as P7,200 a year, free 
quarters and other privileges. The lum- 
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ber industry, which is one of the largest 
in the Islands, is being developed to such 
an extent that in a few years the need for 
more men properly trained in the science 
and art of forestry will be greater than 
ever. 


The School of Forestry has recently 
adopted the policy of admitting a larger 
number of private students who upon 
graduation would not have to depend on 
government service, but would go into 
some lumber business or other commercial 
houses dealing with forest products. It 
may, of course, be argued that the lumber 
business or other business firms estab- 
lished in the Islands do not secure the 
services of the graduates until after they 
have acquired a good deal of experience. 
This is also to be expected. It should be 
borne in mind, however, that when these 
companies or firms try to secure the serv- 
ices of these graduates, they offer much 
higher salaries than the Bureau of For- 
estry. These private companies could do 
the same thing as the Bureau of Forestry 
does, by hiring men just after their gradu- 
ation and starting them at P75.00 a month 
or a little more. Of course these new 
graduates are not so efficient as those who 
have been in the Bureau of Forestry for 
some years, but with a little practice and 
acquired experience they will be able to 
give effective services commensurate with . 
the remuneration given them. 


NANCY CONGRESS OF FOREST RESEARCH ORGANIZATIONS 


By BARRINGTON MOORE? 


Some of the high lights of the Congress of the International Union of Forest Research 


Organizations are given here. Th 


tended tour of the forest regions of France. I 1 
reports seeking some unity and standardization in forest research practices. 


e Congress, held at Nancy, was preceded by an ex- 


The Congress itself considered many 
Some of 


these are reported here. 


HE Nancy Congress of the Interna- 
tional Union of Forest Research Or- 
ganizations can best be considered 
in two parts, (1) the excursion before the 
Congress proper, and (2) the action of 
the International Union at Nancy. The 
papers presented might be regarded as be- 
longing to the second part, since they in- 
fluenced to a certain extent the action 
taken; but they will not be referred to in 
this note. 

In the absence of E. N. Munns, the 
Congress elected C. F. Korstian to repre- 
sent the United States. The material in- 
cluded in the second part of the note was 
kindly supplied by Korstian. 


Excursion BEFORE THE CONGRESS 


The excursion before the Congress was 
affected in numbers by the business de- 
pression, but not in interest. There were 
27 participants, as compared with about 
90 in Sweden in 1929. However, 17 coun- 
tries were represented, including 4 of the 
British dominions. The only important 
forest countries not represented, aside 
from Latin American nations, were Russia 
and Canada. The depression was of bene- 
fit in eliminating the distractions of so- 
cial functions and reducing the fare and 
accommodations to their simplest terms. 

The purpose of the excursion was to 
show examples of the forests in the prin- 
cipal regions of France and the research 
work, silviculture, and management in 
each. The Vosges and Jura mountain for- 


ests were left for excursions after the 
Congress. Sample plots were shown in 
practically every forest, most of the plots 
being to study methods of thinning. Pits 
to show the soil profile had been dug be- 
forehand in the various types of soil. A 
mimeographed book of 164 pages gave 
full details of everything seen, as well as 
an account of the geology, topography, 
soil and climate of France, with numer- 
ous maps. It would have helped some of 
the members if English and German trans- 
lations of this could have been provided, 
but explanations in these languages were 
given in the field whenever desired. 

The relations of the vegetation to cli- 
mate and soil, as well as other ecological 
questions, were ably explained by Gui- 
nier, director of the forest school at 
Nancy, during the five days that he was 
with us. His descriptions in the book 
amply covered the rest of the trip, though 
we missed the pleasure which his charm- 
ing personality had given us. 

Attention was concentrated on the na- 
tional forests because the research work 
is centred largely on them, and because 
they are better managed than the com- 
munal and private forests. The forests of 
coppice under standards, so abundant in 
central France, were not visited, but are 
not of great interest silviculturally or in 
research. The latter part of the itinerary 
was somewhat changed from the plan sent 
out in advance, with the advantage of 
showing more of the Alps, and more 
country by daylight. In fact, there was 
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no night travel except for about two 
hours before entering Nancy at the end 
of the trip. 

The excursion was notable for the large 
variety of forests seen, for France con- 
tains a diversity of climate, topography, 
soil, and consequently of forests, greater 
than most people realize. If any criticism 


could be made it would be that we were ° 


shown too much in the limited time. But 
the schedule was so carefully laid out be- 
fore hand that a minimum of time was 
spent between points, and ample oppor- 
tunity was allowed in each forest for ob- 
servation, notes, photographs and discus- 
sion. The credit for the detailed planning 
and execution without a hitch is due to 
Oudin, chief of the Ist section of the sta- 
tion of Research and Experiments at 
Nancy, whose efficiency and good nature 
were remarkable. 

In 13 days we saw 12 kinds of forest 
and the Arboretum at Les Barres. All 
these forests, with minor exceptions, were 
from natural reproduction. In Normandy 
we were shown beech on the Forest of 
Eawy and Scotch pine on Roumare. The 
latter was introduced about 100 years ago 
on the sandier portions of a natural beech 
and oak forest. It has so completely re- 
placed the hardwoods that natural repro- 
duction in pine stands is now obtained by 
the simple method of clear cutting with 
seed trees. The soil under the pine seems 
to be slowly deteriorating through the for- 
mation of raw humus and a slight pod- 
solization. 

At Les Barres we saw one of the oldest 
and best collections of trees and shrubs 
in Europe, planted as stands, not merely 
as individual trees. The Pinus laricio 
calabrensis was especially noteworthy for 
its height, clear length and size. An in- 
teresting feature is the natural reproduc- 
tion of various oaks coming up under the 
stands of pine. The most abundant is our 
red oak (Quercus borealis maximum), 
but there is also much of our scrub oak 
(Q. ilicifolia) and the European Q. cer- 
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ris, with a scattering of Q. velutina. The 
oaks are being left as an interesting eco- 
logical experiment in international tree 
competition; but they will doubtless be 
destroyed when the pine is mature enough 
to cut. ' 

In the Sologne region near Blois we 
encountered a situation of special interest 
to Americans. The region had formerly 
been prosperous, but the religious wars 
of the 17th century, and the departure 
of the French Court and large landown- 
ers, who as absentees ruined their forests, 
depopulated the region and changed it in- 
to an area of unhealthy marshes and 
worthless dry heath. Now a strong effort 
is being made to reforest the region, and 
is meeting with a fair measure of success. 
Under a comprehensive plan drawn up 
in 1858, covering drainage, reforestation 
and agriculture, the government has im- 
proved the course of 300 miles of rivers, 
built 360 miles of road and built a 26- 
mile canal. The forests have been in- 
creased from 200,000 acres, or 16 per 
cent of the total area, to 340,000 acres, 
or 30 per cent. When the maritime pine 
(Pinus pinaster) that was largely planted 
at first was destroyed by the cold winter 
1879-80 the Government stepped in and 
supplied Scotch pine planting stock at 20 
cents per thousand. The Sologne is an ex- 
ample of reforestation by private owners 
through Government assistance, as con- 
trasted with the Dunes and Landes which 


‘was largely a governmental project. 


In the forest of Blois, which is mainly 
of sessile oak, they have adopted a rota- 
tion of 180 years and keep the stand 
rather close so as to get narrow uniform 
rings. Wood of this kind brings $16.00 
per cubic meter for veneer, while the fas- 
ter grown wood with wider rings brings 
only half this price. Here the government 
is furnishing a product which the private 
owner cannot grow. 

Only a day was devoted to the well 
known maritime pine forests, all of it in 
the Dunes, the Landes being seen only 
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from the motor road passing through. An 
old dune at Moutchic, back of the Maison 
Forestiere Bremontier, would make an 
extremely interesting small natural re- 
serve, though it does not seem to have 
been considered in this connection. Here 
one may see what appears to be the cli- 
max vegetation. There are very large 
maritime pines with evergreen oak (Quer- 
cus ilex) and some pedunculate oak; in 
the understory Arbutus unedo is abun- 
dant. 

In the Dunes we had a quick glimpse 
of some trenched plots to determine the 
influence of root competition on moisture. 
The effect showed very clearly. Inside 
the plots were numerous thrifty seedlings 
about 114 to 2 feet high. Outside the 
plots the ground was covered with a mat 
of needles in which were scattered seed- 
lings much smaller than those on the 
plots. Oudin said that the moisture tests 
showed a marked difference in favor of 
the trenched plots. It is worth recalling 
that the trenched plots in Scotch pine 
which Hesselman showed us on the Swed- 
ish excursion gave negative results, most 
probably because they were on poor soil 
and therefore plant nutrients rather than 
moisture constituted the limiting factor. 

The eastern Pyrenee Mountains are in- 
teresting as a tension zone between Medi- 
terranean and Atlantic climatic influences, 
as well as in showing zonation. The low- 
est zone is characterized by evergreen oak 
(Quercus ilex) which occurs as patches 
of low coppice on the otherwise rather 
barren slopes. The lower mountains have 
the pubescent oak (Q. pubescens) of 
which we saw only scattered small trees 
on the shrubby mountain sides. Next 
comes the beech, some good forests, and 
then Scotch pine, and the fir (Abies alba) 
higher still. The highest forested part at 
about 4,700 to 7,000 feet elevation is cov- 
ered with extensive stands of mountain 
pine (Pinus uncinata) which here forms 
trees running 12 to 14 inches d.b.h. and 
40 feet high, sometimes even 70 feet, as 
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compared with the small form growing in 
other regions. The forest is spreading as 
a result of decreased grazing brought 
about by economic conditions. 

The Aleppo pine (Pinus halepensis) 
forests northeast of Marseilles are a good ~ 
example of what can be done on lime- 
stone with a very thin soil or none at all, 
in a hot rather dry climate. The stand is 
fairly open, 167 trees per acre in a 60- 
to 80-year old sample plot, with an under- 
story of Quercus coccifera. Natural re- 
production is good. On account of the 
high fire risk the management has been 
changed from even-aged forests on a 60- 
year rotation to the selection system. The 
tree attains a diameter of 16 inches at 
breast height in 60 years, and the yield 
per acre is between 6 and 8 cubic feet per 
annum, not bad for the conditions. We 
saw a few trees that had been tapped for 
turpentine; Oudin said that the resin yield 
per unit of tapped surface is greater than 
for maritime pine. 

The national forest of Sainte Baume, 
just north of the Aleppo pine region, in 
mountains covered with pubescent oak 
(Quercus lanuginosa) coppice and scat- 
tered Scotch pine, furnished a surprise 
not anticipated in the program, and a 
very lively argument. It is a virgin for- 
est of 245 acres which had belonged to 
the Dominican friars from 1405 to the 
Revolution and had been scrupulously 
protected on account of a sacred groto. 
Situated on a north exposure at an aver- 
age elevation of about 3,300 feet, its com- 
position is unusual for the region. The 
upper slope is beech and yew (Taxus bac- 
cata), the lower slope bears a rich un- 
even-aged forest of pubescent oak, beech, 
linden (Tilia platyphyllos), Sorbus aria 
and S. terminalis, with a luxuriant under- 
vegetation. The only cutting has been a 
little along the lower edge at the time of 
the Revolution. Plans for exploitation 
have been made repeatedly but never car- 
ried out except for the removal of dead 
trees, and later only the down ones. The 
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last plan was in 1930. Apparently the 
French Forest Service feels that some 
cutting in the upper portions (which un- 
fortunately we did not have time to see) 
is necessary to get beech reproduction, 
which is now lacking on account of the 
dense shade of the yew. On the other 
hand public sentiment opposes cutting. A 
number of the delegates expressed the 
view that the forest is of far more value 
as a natural area than as a producer of 
timber. Since virgin forests are so rare 
in France this one offers a unique oppor- 
tunity of the highest importance in for- 
estry, ecology, and science in general. 
What does it really matter if the beech is 
crowded out by the yew? Actually the 
beech has maintained itself for thousands 
of years without human assistance; will it 
not continue to do so? Little was said in 
defense of the plan of exploitation except 
by the French forest officer; and the 
weight of the opinion of the delegates 
who participated in the discussion was in 
favor of preserving the forest intact. 


The last three days were devoted to the 
Alpine forests and torrent control (re- 
boisement) in the midst of magnificent 
scenery. The Southern Alps are charac- 
terised by drier forests of Scotch pine, 
larch and mountain pine, and by the ab- 
sence of spruce. A striking contrast was 
seen when we reached the slope of the 
Arc valley, (above St. Michel-de-Mauri- 
enne) and came into the forest typical of 
the northern Alps in which. spruce is 
dominant, larch less abundant, and the 
Scotch and mountain pines rare. 


Lack of time prevented more than a 
cursory look at the torrent control works. 
A special excursion for this purpose was 
planned as one of the three trips after 
the Nancy Congress, but had to be aban- 
doned for lack of participants. 

The last night was spent in the Col du 
Lauteret at about 7,000 feet, facing the 
superb snow-clad peak of the Meige in 
the Pelvoux range. This mountain, to- 


465 


gether with some of its lower slopes, is 
now included in a national park. 


ACTION OF THE ConcrEss RECOMMENDA- 
TIONS OF THE SECTIONS 


FIRST SECTION, FOREST ECOLOGY AND 
SILVICULTURE 


Description of Locality. 1. That the 
two schemes for describing site worked 
out by Mr. Kvapil, for temperate and 
cold regions, and by Mr. Pavari, for the 
Mediterranean region, be completed by 
the scheme which is to be presented by 
the Dehra-Dun Institute (India), for trop- 
ical regions. 

2. That the three schemes be sent to 
the Permanent Committee of the Union 
for distribution, after approval, to all 
forest research organizations. Passed by 
plenary session. 


Origin of Forest Tree Seeds. 1. That 
research stations continue to exchange 
seeds for scientific purposes, through the 
Secretarial General of the Union. 


2. That governments, while retaining 
entire liberty in the matter of organizing 
control in their respective countries, be 
requested to adopt international standards 
for guaranteeing the control and origin of 
seeds. 

Methods of Testing Forest Tree Seeds. 
It is recommended that the International 
Committee consider the advisability of 
holding a symposium at the next Con- 
gress, in which each country or State 
would briefly describe the best methods of 
testing forest tree seeds used in that coun- 
try, together with such suggestions as the 
country might desire to make as to the 
effectiveness of the methods employed. It 
might be desirable to have the various 
nations prepare a short statement to be 
circulated among all the other nations for 
consideration and comment in advance 
of the Congress. Then, at the next ses- 
sion of the Congress, the question of the 
development of uniform seed testing meth- 
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ods could be considered thoroughly. The 
plenary session adopted this recommenda- 
tion. 

National Parks and Natural Areas. Fol- 
lowing the report presented by Mr. Soko- 
lowski, an additional recommendation was 
proposed by Mr. Kirsteins; the Interna- 
tional Committee entrusted Messrs. Kors- 
tian and Jedlinski with drawing up the 
final text of the recommendation to be 
submitted to the Congress at its plenary 
meeting. 

The plenary session adopted the follow- 
ing, sponsored by Korstian, instead of the 
national park proposal suggested by the 
Polish delegation: Biologists generally 
recognize the value of areas of natural 
vegetation, especially of virgin or natural 
forest stands, in indicating the develop- 
ment and working of natural laws and 
principles in biology. It is therefore 
urged that the constituent members of the 
Congress use their influence to obtain the 
reservation of natural stands of forest 
adequate to portray the development and 
working of the natural laws and princi- 
ples in the different types of forest in the 
various countries of the world. 


SECOND SECTION, FOREST UTILIZATION 


Tapping for Resin. Whereas the matter 
of tapping the pine for resin is of great 
importance from the economic point of 
view, but is very complicated from the 
scientific point of view, the Congress 
draws the attention of governments of 
countries interested in resin production, to 
the fact that tapping for resin should 
preferably not be done without prior sci- 
entific research, or at least research work 
performed concurrently with the practical 
work, but, in all cases, carried out by 
forest research organizations; and makes 
the following recommendation: 1. That 
after consulting the organization con- 
cerned, the Permanent Committee should 
study and compare methods of investiga- 
tion for the purpose of drawing up uni- 
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form rules for research. 2. That com- 
munication of results obtained be facili- 
tated by the exchange of reports made by 
technicians. Passed. 

Wood Tests. In view of the great var- 
iety of methods now applied in physical 
and mechanical tests of woods, which ren- 
der it difficult to compare the results of 
the tests made in the various laboratories, 
it is recommended: 1. That the matter of 
unification of methods, and presentation 
in figures, of the results, be made a sub- 
ject of study in the various research or- 
ganizations of the Union. 2. That it be 
submitted for discussion to the 1936 Con- 
gress for the purpose of arriving at a 
standardization of methods. Passed. 


THIRD SECTION, TROPICAL AND MEDITER- 
RANEAN FORESTS 


That the research stations of the re- 
gions concerned pay special attention to 
the morphological, physiological and eco- 
logical study of the root-systems of the 
species forming the principal types of for- 
est vegetation, particularly in arid, sub- 
tropical and tropical regions. Passed. 


FIFTH SECTION, FOREST SOILS AND CLIMATE 


Nomenclature of Humus Layers. This 
section unanimously adopted the classifi- 
cation proposed by Bornebusch and which 
can be summed up as follows: 

1. Two principal types of humus are 
distinguished: Mull and raw humus. 

2 Mull has but one layer; two sub- 
types may be cistinguehed: real mull 
and surface mull. 

3. Raw humus (mor) consists of two 
layers 

A fermentation layer. 
A humified layer which can itself 
be subdivided into 3 types: 
Fine humus. 
Greasy humus. 
Fibrous humus. 
Passed by plenary session. 
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Study of Podsolidized Soils. In view of 
the importance of studying, podsolidized 
soils, especially those which have a layer 
of hardpan, and in view of the utility of 
finding the most suitable methods for as- 
suring its cultivation, the Fifth Section 
proposes the appointment of a commit- 
tee to make a special study of this ques- 
tion. The following are proposed by the 
Section to serve on the committee: Nemec, 
‘Tamm, Lang, Romell, Weis, Geerling, Al- 
bert, Oudin, Kirsteins, Guillebaud and 
Vilinsky. 


PRINCIPAL DECISIONS OF THE INTERNA- 
TIONAL COMMITTEE 


Congress. The next Congress will be 
held in Hungary in 1936. 

Amendment to the Statutes. The mem- 
bership of the Permanent Committee is 
increased to 8,—the retiring president re- 
maining, by right, a member of the Per- 
manent Committee until the 31st of De- 
cember following the next Congress. 

Permanent Committee, for the period 
January Ist, 1933 to December 31st, 
1936: 

President: Roth (Hungary). 

Vice-President: Munns (United States). 

Members: Fabricius (Germany), Sir 
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Roy Robinson (Great Britain), Guinier 
(France), Ilvessalo (Finland), Badoux 
(Switzerland), and Pavari (Italy). 

Forest Descriptions and Research Meth- 
ods. Commission for the study of the 
unification of descriptions of forest stands 
and methods of forest research. (Ques- 
tions studied by the First Section and 
submitted by it, for decision, to the In- 
ternational Committee). 

The International Committee decided 
to appoint one commission of three mem- 
bers, namely: Fabricius (Germany), Guil- 
lebaud (Great Britain), and Oudin 
(France). 

Committee on Bibliography. The com- 
mittee on bibliography, for the period 
1933-1936, is composed of: Weber (Ger- 
many), Troup (Great Britain), Perrin 
(France), Jedlinski (Poland), and Flury 
(Switzerland). 

The election of Munns as Vice-President 
carries with it the implication that the 
Congress after the one in Hungary is ex- 
pected to be held in the United States. 
This will bring it in about 1941, by 
which time our research work should be 
in a stage that will permit us to arrange 
a Congress that will be not only highly 
creditable to us, but most interesting and 
useful to everyone. 


INVESTIGATING THE PROPERTIES OF TROPICAL TIMBERS 


By W. KYNOCH 


Associate Professor of Wood Technology, University of Michigan 


Present indications are that there will be a shortage of high-grade timber in this 
country which can not be averted even if intensive forestry methods could be im- 
mediately instituted on a large scale. Tropical America offers a wide assortment of 
woods to augment our supply, but information on the properties of tropical woods is 
necessary for their successful exploitation. Investigations already are under way on 
forty or more species of South American woods at the University of Michigan in 
codperation with the Tropical Plant Research Division and the Wood Industries Divi- 
sion of the American Society of Mechanical Engineers. 


HERE are many who see, in any 
move to investigate the properties 
of tropical timbers, something in- 
imical to the endeavor to bring about ade- 
quate timber production in perpetuity, in 
this country. There are, however, many 
reasons for the view that no conflict what- 
ever exists between the prosecution of re- 
search on timbers from abroad and the 
promotion of forestry at home, and that 
it is both entirely consistent and urgently 
necessary to direct effort in these two di- 
rections at the same time. 

Although the ratio of the annual growth 
of timber to the total yearly drain upon 
the timber resource, in the United States, 
is not yet definitely known, the most re- 
liable estimates available, those of the 
U. S. Forest Service, indicate that the 
drain is several times as great as the 
growth. 

Several factors or causes may con- 
tribute, directly or indirectly, to a modi- 
fication of this situation. Among these 
are decrease or increase in the per capita 
consumption of wood, utilization of much 
of what is now wood waste, drastic reduc- 
tion of damage due to forest fires, insects, 
decay and windfall, application of silvi- 
cultural management to forest areas on a 
large scale, and growth of population. 

Our annual per capita consumption of 
wood has been and, despite reductions in 
recent years, still is very much higher 
than that of most other countries, and as 


our remaining reserves of virgin timber 
dwindle it is highly probable that such 
consumption will tend to fall to a figure 
more nearly approaching that of other 
countries. Decrease in this figure may 
also result from, or be aided by, the re- 
placement of wood by other materials in 
various uses. The future course of the ex- 
isting trend in this direction is, however, 
quite indeterminate. 

Again, an increase in per capita con- 
sumption may conceivably arise from the 
development of new uses for wood, from 
augmented requirements in some of the 
existing uses, or from the recapturing of 
uses in which wood is now being dis- 
placed by other materials—all or any of 
which may very easily be the outcome of 
research. If, for example, research should 
bring to light a cheap, easy, practicable 
method of rendering wood non-hygro- 
scopic, or of greatly reducing its hygro- 
scopicity (without impairment of other 
desirable properties) so that it need no 
longer shrink, swell, or warp in response 
to changes in relative humidity and tem- 
perature; or should we devise more effec- 
tive, less expensive and therefore, 
more widely applicable fire-retardant 
treatments and preservative processes than 
are now available; or should we evolve 
means of modifying some of the other 
properties of woods so as to render tim- 
ber even more adaptable to man’s re- 
quirements than is now the case; or 
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ishould we succeed in producing new and 
useful derived products (e.g. chemical 
products such as pigments, dyes, adhe- 
Sives, etc.) from wood, at a practicable 
cost—and all these developments are well 
within the realm of probability—should 
we achieve these and similar things, un- 
thought of perhaps as yet, it is not at all 
unlikely that either an increased per 
capita demand for wood or a maintenance 
of demand at present levels will eventuate. 
Current practice in felling, milling and 
fabricating wood is patently and notori- 
ously wasteful. The various research and 
trade organizations now devoting atten- 
tion to this problem have devised numer- 
ous measures looking towards the utiliza- 
tion of a great part of the enormous waste 
of wood now incidental to the manufac- 
ture of logs, lumber and wood goods of 
all kinds. The idea is to provide a pro- 
portion of our requirements for timber 
out of what is now wasted in woods, mill 
and factory operations. Adoption of these 
measures in industry on a large scale un- 
doubtedly presents the possibility of 
making a tree go further, and perhaps 
much further, in supplying our needs for 
timber than it now does, and thus of re- 
ducing the annual cut. On the other hand 
the problem of putting these measures 
into practice in the wood industries in a 
thoroughgoing and wholesale manner 
(and nothing short of this would have any 
effect worth mentioning) is one fraught 
with very great difficulties. Rapid progress 
in the desired direction can hardly be an- 
ticipated even by the most optimistic. 
Methods and facilities for controlling 
the damage to standing timber resulting 
from forest fires, insects and decay are 
constantly being improved and a progres- 
sive reduction in the present large drain 
on the forest due to these causes may rea- 
sonably be expected as time goes on. This 
reduction, tending to decrease the dis- 
parity between the volume of timber “con- 
sumed” and that grown each year, is a 
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noteworthy feature. That it will prove 
to be a factor capable of exerting a major 
influence on the situation, however, is 
exceedingly improbable. 

The gradual bringing of large areas of 
suitable country under permanent, sys- 
tematic, forest management, promises to 
make possible in the future the speeding 
up of timber production, the growing of a 
given volume of good quality timber fas- 
ter than nature, unassisted by man, now 
does it. This of course should also mean 
moving in the direction of closing up the 
gap between the rate at which timber 
grows and the rate at which it is con- 
sumed. It is in this direction that the ulti- 
mate and permanent solution of the prob- 
lem of timber supply appears chiefly to 
lie. Here, however, there is a very long 
distance to go. If we could apply suitable 
silvicultural. and managerial procedure 
over very large tracts of country tomor- 
row, a relatively long period of years 
would necessarily have to elapse (unless 
quite revolutionary changes in _ timber 
utilization occur) before the results ap- 
peared in the form of an adequate supply 
of industrially useful wood. 

Authorities differ considerably in their 
evaluation of the relative weight to be 
given to the various forces influencing the 
growth of population in the United States. 
Estimates of the population fifty years 
hence vary from about 150,000,000 to 
well over 180,000,000. Even if the lower 
figure be accepted, the rate of increase is 
relatively rapid and obviously tends in the 
direction of a much enlarged demand for 
wood, even if per capita consumption 
showed a marked and permanent decline, 
which, as appears from previous remarks, 
is not by any means necessarily to be an- 
ticipated. 

All these factors then, as well as others 
which might be mentioned, are capable 
of affecting, to a greater or less degree, 
the existing ratio between timber grown 
and timber consumed yearly: No attempt 
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to analyze them in more detail will be 
made here. Due consideration of them, 
however, justifies the conclusion that it is 
much more likely that, for many years to 
come, the quantity of timber used and de- 
stroyed annually will very considerably 
exceed the quantity grown, than that con- 
sumption and growth will approach 
equality. When consumption and growth 
in terms of high grade timber, (particu- 
larly of certain important kinds) is in 
question there is no possible doubt that 
the former very greatly exceeds the latter 
and will continue to do so. 

If, then, there is a strong probability, 
indeed a virtual certainty, that consump- 
tion will continue much to exceed produc- 
tion, for a number of years to come, espe- 
cially for timber of certain kinds and 
grades, the necessity of looking outside 
the boundaries of the country for wood 
with which to supplement domestic sup- 
plies, a little later on, is clearly a vir- 
tual certainty also. 

Among the regions which suggest them- 
selves as possible sources of such timber, 
South America is obviously the most 
promising. It is a part of the world known 
to contain a vast quantity of timber of 
many kinds, and some of the exploitable 
forest areas are within a relatively short 
distance of important American industrial 
centers. The characteristics of South 
American woods are, in the great major- 
ity of cases, entirely unknown. It is like- 
ly that many of these timbers are excel- 
lent, and also that many would prove 
quite unsuitable for manufacturing pur- 
poses. 


Common sense, therefore, clearly dic- 
tates that data on the technical properties 
of a number of these timbers should be 
secured as soon as possible so that such 
information will be available for the gui- 
dance of the wood-fabricating industries 
if and when they find it expedient to look 
to South America for a portion of their 
raw material. 
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There is another highly practical rea- 
son for acquiring information on South) 
American woods. Many people are inter-- 
esting themselves financially in the de-- 
velopment of the resources of the Latin) 
American countries. Timber limits have» 
been acquired, and are being acquired in| 
various districts. Woods new to the: 
manufacturer and to the public are al-: 
ready appearing on our markets. It is 
inevitable that they will be offered in ever 
increasing quantities as the years go on, 
entirely irrespective of the effect this may 
have on the timber growth-drain relation- 
ship in this country. Costly mistakes in 
the employment of these timbers may 
confidently be expected if we try to use 
them in entire ignorance of their proper- 
ties. Moreover, this would certainly lead 
to a discrediting of woods which were, in 
actual fact, useful. Such a state of affairs 
can be largely or entirely avoided, if the 
properties of the timbers in question are 
thoroughly investigated before the attempt 
is made to use them in large quantities. 
Also there is the possibility that certain 
tropical species may prove suitable for 
industrial uses for which materials other 
than wood are now employed. 

Considerations such as the foregoing 
have prompted the School of Forestry and 
Conservation of the University of Michi- 
gan to undertake investigation of the 
properties of a number of South Ameri- 
can timbers. The work on these timbers 
now in progress has been made possible 
chiefly through the codperation of the 
Tropical Plant Research Foundation, 
Washington, certain industrial concerns, 
and the Wood Industries Division of the 
American Society of Mechanical Engi- 
neers. 

Timber of more than forty different 
species is either under investigation, or is 
stored under suitable conditions awaiting 
testing. This timber originated in several 
countries, namely, Panama, Venezuela, 
Brazil, Peru, Nicaragua, Mexico, and Brit- 
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sh Guiana. Material of a few species 
riginating in other tropical countries is 
Iso on hand. In all cases the woods un- 
er investigation are believed to grow in 
ufficient quantity and concentration, and 
n such localities, that exploitation for in- 
ustrial purposes is feasible. 

A question of outstanding moment in 
ny work of this nature is that of the 
identity of the timbers studied. Even in 
he case of domestic woods confusion due 
to the use of the same name for different 
woods, or different names for the same 
wood, in various parts of the country, 
not infrequently arises. In the case of 
tropical woods this condition exists in an 
aggravated form. The greatest care must 
be exercised in determining the identity 
of the test material when the trees are cut. 
As a check on field determinations a 
sample from every log received is sub- 
mitted to Professor S. J. Record, of Yale 
University, for identification. 

The present investigative work on these 
timbers is of a preliminary character. It 
is not the purpose, at the outset, to aim 
at an exhaustive study of a small number 
of woods, but rather to acquire a moder- 
ate amount of data on a fairly large num- 
ber as rapidly as is consistent with care- 
ful work. That is, the study is designed 
to yield data which will enable the tim- 
bers dealt with to be compared with 
domestic woods so far as to make it pos- 
sible to decide which of the foreign woods 
are worthy of more complete study as 
possible raw materials for our wood-fabri- 
cating industries. Each species is repre- 
sented by from one to three bolts or logs 
zach taken from a different tree believed 
o be fairly representative of timber of 
sommercial size of the particular kind. 

The principal immediate object of the 
work in progress is to obtain data on the 


1The methods referred to were developed by 
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mechanical properties, of strength, of the 
woods studied. It is, of course, evident 
that other characteristics, such as work- 
ing qualities under tools; tendency to 
check, caseharden, or suffer other damage 
in air seasoning or kiln drying; rate of 
drying; adaptability to turning; veneer- 
ing; standard finishing and painting treat- 
ments; gluing qualities; kind, size, and 
quantity of common defects and the like, 
must be taken into account in endeavor- 
ing to determine the suitability of any 
new wood for use in this country, as also 
must factors of such obvious moment as 
continuity of supply and prices laid down 
in the United States, as compared with 
those of our own woods. 

There are, however, few uses of wood 
in which its serviceability is not depen- 
dent to an appreciable extent upon some 
of its mechanical properties. Also, stand- 
ard procedure for the determination of 
such properties has been developed and 
is in use by the leading timber research 
agencies in various parts of the world.1 
This procedure is being followed in the 
study under consideration. Data on the 
mechanical properties of a wood, if ob- 
tained by the standard methods, may be 
directly compared with those for other 
woods established by any of the major 
timber research laboratories existing. 
Hence these data constitute the most con- 
venient, reliable and rapid means of ap- 
plying a measuring stick to unknown tim- 
bers and of comparing them with native 
and foreign woods already familiar to 
American industry. 

In addition to the mechanical tests, the 
work includes study of the minute struc- 
ture of the woods. This, in conjunction 
with the determinations of specific gravity 
and linear and volumetric shrinkage in 
drying, yields useful indications as to the 


the U. S. Forest Products Laboratory, Madison, 


Wisconsin, and were subsequently adopted, with minor modifications, by the major timber peasarch 
aboratories throughout the world. See “Standard methods of testing small clear specimens o 


imber.” D143-27, American Soc. for Testing Materials. Part II, 


Non-Metallic Materials, 1930. 
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probable behavior of the woods in air- 
seasoning and kiln-drying, and as to their 
respective ability to retain shape and stay 
in place in the form of fabricated 
products, 
Study of the behavior of the woods in 
veneering, turning, gluing, finishing, etc., 
previously referred to, is planned for 
later attention. It is believed that the ex- 
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ploratory tests now in progress should 
be completed before factory trials, de- 
signed to secure information along these 
lines, are undertaken. Unless this course 
is followed, effort is likely to be needless- 
ly expended and money and time wasted 
on various woods indicated by the me- 
chanical and physical tests to be un- 
worthy of such trials. 


NGG 
NY 35 


(- 


TAS 
SLE 
aN 


BRIEFER ARTICLES AND NOTES 


Me 
aX 


WREORGANIZATION OF THE DEPARTMENT OF 
ForEsTRY AT CORNELL 


The Department of Forestry at Cornell 
University, where the teaching of forestry 

as first undertaken at an institution of 

igher learning in the United States, will 

ereafter be conducted as a _ graduate 
school. Instruction of undergraduates in 
professional forestry will cease in June 
1936 with the graduation of the present 
freshman class, and no new students will 
be admitted to the undergraduate pro- 
fessional course after the close of the 
current academic year. 

This change is the result of action 
taken by the Board of Trustees of Cornell 
University on February 11, 1933. Presi- 
dent Livingston Farrand, in announcing 
the change, said that it had the approval 
of Dr. Frank P. Graves, Commissioner of 
Education of the State of New York, 
and of the Board of Regents which has 
charge of state-supported education in the 
State. 

The Department of Forestry at Cornell 
has been and is a part of the state- 
supported College of Agriculture. It will 
continue as a part of that College, but, 
in the future in its professional instruc- 
tion, it will work through the Graduate 
School, and will engage only in graduate 
teaching leading to the degrees of Master 
in Forestry and Doctor of Philosophy. 
The members of the staff will also devote 
themselves to research in forestry. 

After June 1936 undergraduate instruc- 
tion in forestry will be continued only 
in so far as the subject ‘is a necessary 
adjunct to a well rounded study of 
agriculture. 

Extension work in forestry, as a part 
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of codperative agricultural extension car- 
ried on through the State College of 
Agriculture, working with the U. S. De- 
partment of Agriculture, will continue at 
Cornell as heretofore. 

By raising instruction in forestry to the 
graduate level Cornell follows its prac- 
tice with a number of other professional 
schools, as with medicine, which has 
been a postgraduate course practically 
from the beginning, and as with law, 
which has become wholly a graduate 
school within the past decade. 

After the close of the academic year 
of 1935-36, state-supported undergraduate 
study of professional forestry in New 
York will be centered in the State College 
of Forestry at Syracuse University, now 
under the Deanship of Samuel N. Spring, 
well known as one of the leaders in the 
Branch of Silviculture of the U. S. Forest 
Service in the days when Gifford Pinchot 
was the Chief Forester and head of the 
federal service. Spring was Professor of 
Silviculture at Cornell from 1912 to 1932. 

The history of instruction in forestry 
at Cornell is intimately connected with 
the history of forestry education in the 
United States, and indeed with the whole 
story of the development of forestry as a 
science and profession. 

The College of Forestry at Cornell Uni- 
versity was the first of its kind in the 
United States, although it was antedated 
in forestry training by the former Bilt- 
more School of Forestry at Biltmore, 
North Carolina. The work at Cornell 
was started in 1898, and many of the 
students at the “old” forestry college 
have achieved high place in the annals 
of the profession. From 1898 until 1903 
the College flourished, with annually in- 
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creasing enrollments. The first head of 
the College was Dr. B. E. Fernow in 
whose honor the present forestry building 
at Cornell was named Fernow Hall. 


In these years the experimental work 
of the College involved the administration 
of the College’s forest tract in the Adiron- 
dacks. In that this was an area that had 
been cut over for softwoods, the plan of 
management which was adopted called 
for the removal of the mature hardwoods, 
and the subsequent planting of pine, 
spruce, and other valuable softwoods. 
Controversy over this policy of adminis- 
tration on the Axton Tract led to an 
adverse report by a special committee of 
the Legislature and the vetoing by the 
Governor of the appropriation providing 
for the support of the College, although 
no criticism of any sort had ever been 
made of the instruction given at Ithaca. 
The result was that the “old” College of 
Forestry at Cornell was discontinued in 


1903. 


After an interval of seven years instruc- 
tion in forestry was resumed at Cornell, 
under a different form of organization. 
Following a series of recommendations 
made by Dr. Liberty Hyde Bailey, then 
Dean of the New York State College of 
Agriculture, it was announced by the 
Trustees of the University, in October 
1910, that provision had been made for a 
department of forestry in the College of 
Agriculture. Professor Walter Mulford, 
now at the University of California, was 
at the head of the department until 1914, 
when he resigned to take his present posi- 
tion at Berkeley, and Professor Ralph S. 
Hosmer, another of the G.P. foresters, 
and then territorial forester of Hawaii, 
was called to the headship of the de- 
partment, which position he has since 
occupied. 


In May 1914, the forestry building at 
Cornell, built by state appropriation, and 
the first substantial building erected at 
any American university exclusively for 


the study of forestry, was dedicated at 
Cornell. It was the occasion for a notable 
gathering of foresters from many places 
in North America, including the president 
and secretary and many prominent mem- 
bers of the Society of American Foresters. 


The Department of Forestry has since 
then flourished and has filled an impor- 
tant place in teaching, in research and in 
extension. It has contributed much to for- 
estry literature through published writ- 
ings of its professors. It has received 
gifts of land and money for research, and 
the graduates of the school have earned 
high places in the profession. 

At the present time, partly because of 
prospective curtailments of appropria-. 
tions due to the depression, and partly 
because the State deems it desirable to 
concentrate undergraduate study at the 
state-supported College of Forestry at 
Syracuse University, the Trustees have 
taken the action through which the for- 
estry work at Cornell will hereafter be 
aimed primarily toward graduate study 
and forest research. 
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FORESTRY AND THE INTERNATIONAL INSTI- 
TUTE OF AGRICULTURE 


The most important resolution adopted 
by the First International Congress of Sil- 
viculture held in Rome in 1926 was the 
proposal that a bureau of forestry statis- 
tics be set up as an integral part of the 
International Institute of Agriculture. The 
report of the Committee for International 
Forestry Statistics, which the Congress ap- 
proved, emphasized that no question relat- 
ing to raw materials has been more ne- 
glected than that of the world’s timber re- 
sources; that international trade in timber 
already forms an important part of the 
world’s total commerce; that there is need 
for prompt action in assessing the true 
state of the world’s position in relation to 


\['$ prospective timber supplies, and for 
[in international organization which should 


was of the opinion that the International 
Mnstitute of Agriculture which has estab- 
lished, by treaty, official relations with 
fi 
orld, was in the best position to handle 
athis important subject. 


The annual cost of such a bureau, when 


(than $40,000. It was recommended, how- 
Sever, that a start be made when $20,000 
annually could be assured; the funds to 
be obtained by special contributions from 
ithe governments of those countries espe- 
ially interested—the great timber-consum- 
@ing and timber exporting countries, and 
jfrom the wood-using industries, associa- 
(@tions and private individuals. The dele- 
iigates to the Congress were urged to repre- 
“sent to their respective governments the 
Himportance of the project and the neces- 
}sity for adequate financial support. The 
4 governments which responded favorably 
fiand which support the forestry work of 
the Institute are as follows, together with 
¥ their annual contributions: Italy, 55,000 
i lire; Poland, 10,000 lire; Hungary, 5,000 
lire; Finland, 5,000 lire; Switzerland, 
5,000 lire; Belgium, 5,000 lire; Egypt, 
4 5,000 lire, and Columbia, 5,000 lire. In 
} total 95,000 lire annually or less than 
| $5,000 at present rates of exchange. In 
} fact, for various reasons, the annual con- 
{ tributions amount to less than 80,000 lire 
| or about $4,000. 

| In view of the situation and the fact 
| that the Bureau of Statistics of the Insti- 
| tute as a whole would continue, in so far 
as possible, its studies of forest statistics, 
_it was decided that the Institute should un- 
_dertake through its own means and with 
the use of the funds subscribed the execu- 


tion of the resolutions passed by the First — 


International Congress of Silviculture. Ac- 
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cordingly the Section of Silviculture was 
established late in 1926 as an independent 
unit responsible directly to the Secretary- 
General of the Institute, Professor A. 
Brizi, former Director-General of the Ital- 
ian Ministry of Agriculture. Prof. A. 
Brutinni, an Italian botanist was placed 
in charge with one assistant, Mlle. R. 
Winge, the daughter of a former Danish 
forest officer. For nearly a year after Prof. 
Bruttini’s death Mlle. Winge carried on 
alone. In 1930 the Italian government 
temporarily assigned Forest Inspector M. 
G. B. Da Rios to the Section, and he was 
joined shortly by Dr. G. Luncz, Forest En- 
gineer of the Royal Hungarian Forest 
Service, and temporarily detailed by his 
government. Within a few months Forest 
Inspector Da Rios was assigned to other 
duty by his government and his place was 
taken by Dr. Silvio Gabianca, Console 
della Milizia Nationale Forestale. Dr. 
Luncz’s detail has expired but at the re- 
quest of the Institute his assignment has 
been extended to July of this year, by the 
Hungarian Government. 

The work of the Section of Silviculture 
has been directed, aside from the volume 
of administrative routine, correspondence 
and translations, to implementing the im- 
portant resolutions passed by the First 
Congress. Despite great handicaps reports 
on these resolutions are in fair way of 
completion and will be wholly completed 
before the convening of the next Congress 
to be held in Budapest in 1936. Several 
of the international inquiries resulting 
from these resolutions have been published 
among them: “International Inquiry on 
the Standardization of Timber Measure- 
ments”; “International Inquiry on Forest 
Fires”; and recently “Plans of Forest 
Management” (Volume I — Belgium, 
France, Hungary, Switzerland, and the 
Province of Quebec in Canada). Addi- 
tional volumes are in course of prepara- 
tion giving an exposition of the manage- 
ment plans of other countries in response 
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to the request of the First Congress for a 
series of practical and clear examples of 
various forms of management adapted to 
different types of forests. Within the next 
few months another report will be pub- 
lished on the present position of forestry 
legislation and forestry taxation in differ- 
ent countries in respect to privately owned 
forests and the results obtained. This re- 
port will also include the measures taken 
by each state to encourage the forestation 
of waste lands either in private ownership 
or through acquisition by the state or 
community. 


In the field of forestry statistics the Sec- 
tion of Silviculture has collaborated with 
the Bureau of Statistics of the Institute in 
the publication of a brochure on the for- 
estry statistics of 31 countries. In addi- 
tion to these particular publications the 
Section has since its inauguration contrib- 
uted reviews and notes to the monthly 
publication of the Institute “La Revue In- 
ternational” (Agricultural Science and 
Practise), covering important publications 
and articles in the forestry press of the 
world. Since 1930 when Dr. Luncz and 
Dr. Gabianca were detailed by their gov- 
ernments to the Section many articles have 
been contributed by these officials on out- 
standing subjects and interpreting the con- 
clusions of eminent authorities. Some of 
these articles have been issued as reprints 
and among the important ones may be 
listed: “State Forestry Policy with Regard 
to Private Forests” (Dr. Luncz) ; “Integral 
Reclamation Schemes for Mountainous 
Areas in the Mediterranean Basin, with 
Particular Reference to Italy” (Dr. Gabi- 
anca); “The Problem of the Present 
Crisis as Affecting Forest Products and 
Official Proposals for Its Solution” (Dr. 
Luncz) ; “Technical Means Proposed in 
Regard to the Crisis in Forest Products” 
(Dr.. Luncz); “Grazing as a Forestry 
Problem” (Dr. Gabianca). 


The Section of Silviculture has, within 
the extremely limited means at its dis- 
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posal, been unable to fulfill the original 
plans of the First International Congress 
of Silviculture. That it has been able to 
function at all has been due to the cooper-’ 
ation of the Institute as a whole, and 
more particularly to the interest and gen-- 
erosity of the Italian and Hungarian gov-- 
ernments, which in addition to financial] 
support have donated without charge the: 
services of two eminent forest officers. The: 
devoted services of these officers and that! 
of the one assistant, have been productive : 
of extraordinary results in the face of se- 
vere handicaps—lack of proper office fa- 
cilities and adequate technical and cleri- 
cal assistants. 

If the need for an international bureau 
of forestry was so obvious in 1926, and to 
include facilities for the interchange of 
statistical, economic and technical mate- 
rial among the forested countries of the 
world, how much greater is the need in 
these present years of protracted crises? 
Despite the difficulties of the times 74 
countries are supporting the agricultural 
work of the Institute and a personnel of 
about 120 are actively engaged in their in- 
terests. But 8 countries support the Sec- 
tion of Silviculture, and one of these, 
Italy, to the extent of 60 per cent of the 
subscription; and, moreover but 3 persons 
are engaged in the work and only one of 
these is a permanent employee. Forestry 
enjoys an integration to a degree denied 
agriculture through the control of large 
areas by the states, communities, corpora- 
tions and individuals, and likewise in the 
exploitation and distribution of its prod- 
ucts. Codperation, therefore, should be 
easier to attain, and the results of the in- 
terchange of information and common ef. 
fort more readily applied. It would seer 
beyond question that the forest industry 
with its vast public and private capital in 
vestment, and its positive influence, eco 
nomic and social, on the welfare of al 
nations, needs as much as agriculture th 
advantage of effective international codp 
eration. 


“tm In a special message to Congress the 
ee cent has recommended the renewal of 
€ active participation of the United States 
the work of the International Institute 
“)f Agriculture, and the appropriation of 
448,500 for our share in the annual budg- 
‘it and the maintenance of a resident dele- 
‘Gate at Rome. The Institute was founded 
1905 through the initiative and the 
Wdealism of David Lubin of California, 
find the personal interest and generosity 
pf the King of Italy. The United States 
{pupported the Institute from the outset 
tind maintained a resident delegate until 
$928. While the work of the Institute and 
the interest of the United States is pri- 
Wmarily in the field of agriculture perhaps 
(the resumption of our active participation 
(may serve to stimulate interest in the 
Meld of forestry as well. 
ARTHUR RINGLAND, 

European Representative, 


U. S. Forest Service. 
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. DEDICATION OF LouIs MARSHALL 
MEMORIAL 


ty 


a! 


The dedication and official presenta- 
ition of the Louis Marshall Memorial to 
athe New York State College of Forestry 
land Syracuse University was made by Dr. 
sHarlan H. Horner, Assistant Commission- 
jer for Higher Education, New York State 
Education Department at exercises held in 
‘the auditorium of the new building in 
lwhich Chancellor Flint of the University, 
‘trustees of the College and University, 
the Deans, members of the Marshall fam- 
ily, educators and foresters from the East 
and West participated. 

| The new building to which the name of 
Mr. Marshall has been attached in com- 
memoration of his service of eighteen 
years as president of the Board of Trus- 
tees of the New York State College of 
Forestry and his important contributions 
to conservation will house the science de- 
partments of the college. 
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RELIEF Map Construction 


The Northeastern Forest Experiment 
Station recently undertook the building 
of relief maps of its experimental for- 
ests. Some of the methods employed and 
the equipment and materials were particu- 
larly satisfactory and may interest other 
contemplating similar work. 

A power driven jig-type scroll saw 
equipped with a built up and enlarged 
saw table was used to cut out the vari- 
ous cardboard contour lifts. This greatly 
reduced the job of cutting, particularly 
as three sheets were clipped together and 
one cutting operation provided the in- 
dividual lifts for three separate maps. 
The same machine with the filing and 
sanding attachments was used to smooth 
down the edges and supplement the saw- 
ing. An assortment of hand files and a 
small wood carving knife were aids in 
smoothing the edges of sharp bends and 
irregularities. 

Carbon paper was used to transfer the 
contours, cultural features, forest type 
lines, etc., from the base map to the pa- 
per contour lifts. 

When all contour lifts were prepared 
the lower surface of the lowest lift was 
given a smooth, thin coat of heavy shel- 
lac. As soon as the shellac had dried to 
a tacky consistency the lift, properly ori- 
ented, was placed on the base board of 
the map. The same process was repeated 
for the successive layers of cardboard. 
The use of shellac as the cementing ma- 
terial added about .008 inches to each 
layer. As an added precaution a few half- 
inch wire nails were used to hold the 
lifts in place. Ordinarily the nails were 
placed so they would be covered by the 
upper layers of cardboard; otherwise they 
were countersunk and the holes filled 
with plastic wood. 

After all the lifts were in place the en- 
tire map (except the base board) was 
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given a coat of thin shellac. After dry- 
ing the type lines, etc., were gone over 
with black waterproof India ink. The 
map was then given a second coat of 
thin shellac. A thin coat of white enamel, 
used as a base color, was sufficiently 
transparent so the inked lines remained 
visible. The type colors which were made 
up by the addition of concentrated oil 
pigments to white enamel were next ap- 
plied. Finally roads, streams, etc., were 
drawn on the map. 


No attempt was made to fill in be- 
tween the edges of the various lifts in or- 
der to obtain smooth surfaces. The step 
effect of the various contour intervals 
more graphically brought out even small 
differences in elevation. In several places 
the actual elevation of each 100-foot con- 
tour was printed in small niches cut along 
the upper edge of the contour line. 

Victor S. JENSEN, 
Northeastern Forest Experiment Station. 
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PROTECTION INCREASES GAME IN 
PENNSYLVANIA 


Pennsylvania offers a good example of 
how the number of game animals and 
birds can be materially increased and the 
recreational features improved by planned 
management and protection. The follow- 
ing paragraphs are taken from an article 
entitled “Public Recreation” by Lewis E. 
Staley, state forester of Pennsylvania, 
which appeared in the January 12, 1933, 
number of the Pennsylvania Department 
of Forests and Waters New Letter. 


“Pennsylvania on many occasions has 
been called the sportsmen’s paradise. Go 
where you will throughout the country the 
sportsmen refer to Pennsylvania as a 
State in the front ranks in game protec- 
tion and perpetuation. Good fishing is 
available in many sections of the State. 

“T can recall in my short life a period 
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when deer, turkey, and some other species 
of game were few in number. In 1900, 
when I first began to hunt with my father, 
it was a real treat to see deer tracks in 
the snow in the South Mountains. Today 
thousands of male deer are killed annual- 
ly in the same territory. This is the re- 
sult of many years of vigilant protection 
for the game that was left. 


“The Game Commission realized some- 
thing had to be done to provide larger 
supplies of game for the people of the 
Commonwealth. Stringent laws were en- 
acted empowering the Commission to 
protect the game then available, and, in 
less than twenty years, the deer in Penn- 
sylvania have become so plentiful that 
an open season last year was necessary to 
kill off the surplus. In some localities 
food supplies for the deer were wholly 
inadequate to care properly for the large 
numbers depending upon forage supplies. 


“Perhaps I can give you a clearer pic- 
ture of what game propagation and pro- 
tection in Pennsylvania has meant in the 
form of public recreation and income to 
the Commonwealth through the use of 
some actual figures of record. Please note 
the continuous increase in revenue fron 


1915 to 1931 inclusive: 


Year Income 

1915 $ 238,790.00 

1916 264,690.00 ‘ 
1917 289,514.50 : 
1918 284,704.50 

1919 372,744.00 

1920 405,434.50 

1921 432,900.00 

1922 446,606.50 

1923 605,627.90 

1924 613,939.30 

1925 646,467.25 

1926 649,021.60 

1927 1,023,918.80 

1928 970,336.80 

1929 1,029,629.20 

1930 1,095,025.30 

1931 1,220,128.05 

Total $10,589,478.20 


“Reports to the Game Commission fo 
the years 1929, 1930 and 1931, show th 


r lowing amounts of game killed: 


1929 1930 1931 
ok 12 5 1 
ber 22,822 20,115 24,796 
"ear 447 707 501 
habbits 3,524,652 3,068,091 3,100,000 
‘quirrels 455,264 456,523 551,844 
ng-necked 
eheasants 212,082 251,362 294,441 
Juail 222,186 152,958 115,552 
Woodcock 72,666 71,402 48,250 
aterfowl 45,008 63,784 18,320 
ouse closed season 83,787 170,369 


) “There are many other valuable rec- 
Weation facilities in Pennsylvania which, 
wring in hundreds of thousands of dollars 
> the Commonwealth. Income from fish- 


lor the same years of $19,449.60 for 
(929; $22,170.87 for 1930, and $24,468.46 
or 1931. 

“Public recreation in Pennsylvania is 
eing recognized as one of the outstand- 
ng features of state and private forest 
and development. The progressive for- 
ster has had to recognize forestry in a 
uch broader sense than growing timber. 
nm its truest and broadest sense it is a 
combination of all those activities and 
yenefits which accrue from the preserva- 
ion and development of a satisfactory 
tand of tree growth. The average citi- 
en can not visualize the wood problem 
nd what is involved to solve it, but he 
an very clearly see the advantage of 
orestry in forms of land use such as 
wunting, fishing, camping and _ other 
aried forms of woods life.” 
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Forest Propucts INDUSTRIES FALL 
In RANK 


The forest products group of industries 
as classified by the Census Bureau) 
thich held fourth place in 1929 in num- 
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ber of wage-earners in the list of fifteen 
big manufacturing industry groups, 
dropped to fifth place in 1931 and from 
fifth to seventh place in amount of wages 
paid, according to an analysis of the Na- 
tional Lumber Manufacturers Association. 

The forest products industries show 
greater decline in number of wage-earn- 
ers and in wages paid than do any other 
of the fifteen groups. In 1929, this group 
reported 876,383 wage-earners; in 1931, 
912,211, a loss of 42 per cent. In 1929, 
it paid $939,382,973 in wages; in 1931, 
$444,757,474, a loss of 53 per cent. 

The four manufacturing groups which 
exceeded forest products in number of 
wage-earners in 1931 were “food and 
kindred products,” “textiles and _ their 
products,” “machinery” and “iron and 
steel and their products.” These showed 
loss in number of wage-earners of 14 per 
cent, 18 per cent, 37 per cent and 32 per 
cent, respectively, as compared with 1929. 

Of the 15 groups, seven lost from 12 to 
18 per cent in number of wage-earners 
in 1931 as compared with 1929; six from 
32 to 37 per cent. Forest products lost 
42 per cent; railroad repair shops, 22 
per cent. The food, leather, and printing 
and publishing groups showed smallest 
losses; forest products, machinery, and 
transportation equipment, the greatest, as 
compared with 1929. 

In wages paid, forest products in 1931, 
reported loss of 53 per cent as compared 
with 1929; the machinery group, loss of 
52 per cent; transportation equipment, 
loss of 50 per cent. The food, printing, 
and petroleum and coal groups dropped 
only 16 to 20 per cent. The other nine 
groups lost from 26 to 49 per cent from 
their 1929 records. 

In value of products, the forest prod- 
ucts group is ninth on the list in 1931 
with $1,669,609,334. This is 54 per cent 
below similar figure in 1929, when the 
rank of the group among the fifteen was 
also ninth in this value. 
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1932 Lumper PropucTIon 41 PER CENT 
BELow 1931 


The 600 lumber mills which reported 
to the National Lumber Manufacturers 
Association through regional associations, 
for 1932 and 1931, show 1932 production 
as 41 per cent below 1931; 1932 ship- 
ments 33 per cent below those of 1931; 
new business 31 per cent below 1931. 
These mills reported production of 5,444,- 
819,000 feet in 1932 and 9,275,809,000 
feet in 1931, which was 56 per cent of the 
total production of the country as reported 
by the U. S. Census Bureau. Revised fig- 
ures for the 52 weeks of 1932 also show 
net business 24 per cent above produc- 
tion and shipments 25 per cent above pro- 
duction. 
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InpustTRIAL Uses ror SMALL-DIMENSION 
STock 


The National Committee on Wood Utili- 
zation has just released its latest publica- 
tion, the 23rd report in its series, entitled 
Industrial Uses for Small-Dimension Stock. 
The bulletin, available for 5 cents from 
the Government Printing Office, is by C. 
C. Bell, Forest Products Engineer of the 
Committee and a member of the Society 
of American Foresters. 

Mr. Bell estimates that nearly 80 per cent 
of our annual hardwood cut eventually 
is consumed in lengths of 8 feet or less, 
and in width of 5 inches or less. In addi- 
tion, about 65 per cent of the softwoods 
used by our wood-fabricating industries 
is confined to this size class. His bulletin 
summarizes conditions in a number of im- 
portant wood-using industries and points 
out where economies can be effected by 
the use of small-dimension stock. Over 
100 plants which produce or use such 
stock were investigated. 


1931 
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In the past it has been common prac- 
tice for the great majority of manufac- 
turers of these finished products to pur- 
chase their raw material in the form of 
long-length lumber. From this material 
the manufacturers produce their small di- 
mension stock, eliminating defects at the 
point of consumption. In this manner 
freight and other charges are paid on the 
unusable parts of each board, thereby in- 
curring a serious loss to the purchaser, 
By encouraging the sawmills to manufac- 
ture these smaller sizes, the waste will be 
eliminated at the source and the consum- 
ers will receive nearly 100 per cent us- 
able stock. This is the same principle that 
has been applied so successfully in other 
industries such as those producing metals, 
stone, and textiles. 

The Wood Utilization body sees an im- 
portant effect of this plan on the profit- 
able conversion of timber. The new tim- 
ber crops do not always yield large sizes 
of lumber clear from all defects, but clear 
sizes of small dimension stock can now be 
produced by cutting between knots, there- 
by assuring the wood-using industries a 
constant supply in the future. 


REE 
EMPIRE TIMBERS! 


Considerable progress is recorded in the 
work on Empire timbers. “An attempt 
has been made,” says the report, “to de- 
termine how far it would be possible to 
supply the whole of the Empire’s demands 
for timber from Empire forests, and it 


‘would appear that a vigorous policy of 


development and exploitation of the forest 
resources of our colonies and dependen- 
cies could eventually render the whole 
Empire almost, if not quite, independent 
of all foreign supplies of hardwoods. 
Softwoods are in a different category, 


"Extract, Summary of the Report of the Forest Products Research Board (England) for the year 


4 yet it is clear from statistics already ob- 


‘itained that there is room for a consider- 


(Jably greater consumption of Canadian 
i softwoods within the Empire.” 


“At present, attempts to extend the 


ymarkets for Empire timbers suffer in 
many cases from irregularity of sup- 
4 plies, lack of proper grading and season- 


ing, lack of knowledge of market require- 
ments, insufficient stocks in quantity and 
variety available in the United King- 
dom, and, in certain cases, the high cost 
attendant on small and unorganized pro- 


i duction. Defective supplies, moreover, add 


considerably to the normal cost. Foreign 
supplies, on the other hand, are regular, 
extremely well prepared, available in am- 
ple quantity and variety, and cheap. 
“If the trade in Empire timbers is to 
attain the proportions of which it is 
capable, it is essential to strive for the 
same degree of efficiency, and there seems 
no reason why this should not be achieved. 
We emphasise the opinion expressed in 
last year’s report that the first and indis- 
pensable step to this end is to carry out 
thorough botanical and economic sur- 
veys of the forest resources in the tropical 
colonies. We realize that existing Forest 
Service staffs are in nrany cases inade- 
quate for undertaking this work, but we 
consider that the necessary increase should 
be well justified by results. Three facts 
seem to be beyond doubt; that the avail- 
able tropical hardwood resources are 
ample and suitable, that a very consider- 
ably increased trade is possible, and that 
the present moment provides an excep- 
tional opportunity for securing the trade.” 
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Root DIsTRIBUTION AND PENETRATION OF 
Sort LAYERS 


The author believes that apple tree 
rooting has much in common with forest 
tree rooting such as presented by Profes- 
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sor E. G. Cheney in his article, The Roots 
of a Jack Pine Tree which appeared in 
the December number of the JourNAL oF 
Forestry. The writer has studied apple 
tree rooting by soil layers in Monroe 
County, New York in codperation with 
Mr. A. T. Sweet of the Bureau of Chem- 
istry and Soils of the U. S. Department of 
Agriculture. The desirability of a detailed 
soil description of the entire soil profile 
by layers especially the structure and con- 
sistency of each layer was brought out by 
these studies. Figure 2 of Cheney’s ar- 
ticle suggests the possibility that the 
structure and consistency of the soil 
layers may have influenced the type of 
rooting exhibited by this tree. Apple tree 
studies show that such differences affect 
rooting. 

The procedure in these western New 
York root studies was to dig a hole 30 
inches wide, 8 feet long and as deep as 
the roots were found. Each excavation 
was located 16 feet from the trunk of the 
apple tree. The roots were plotted on 
6 feet of the side wall nearest the tree. 

These studies indicated that the chief 
factors affecting apple tree root pene- 
tration were drainage conditions and the 
degree of compaction where the texture 
is lighter than a loam. The following 
generalized soil descriptions and apple 
tree rooting are presented to illustrate 
how the depth of rooting is affected espe- 
cially by compact layers of light texture 
which is reflected in their structure. The 
soils described are lacustrine in origin 
and the subsoils are alkaline in reaction. 

Lucas silty clay loam: O-11 inches— 
Brown, friable, granular, silty clay loam; 
good rooting. 11-108 inches—Dull brown, 
compact, blacky clay; numerous roots 
found to a depth of 9 feet following 
cleavage lines. 

Dunkirk silt loam: 0-36 inches——Brown, 
friable, silt loam; good root penetration. 
36-37 inches—Reddish-brown compact in 
places, structureless, fine sand; no root 
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penetration. 37-80 inches Grayish-brown, 
friable, structureless, fine sand; no root- 
ing. 

Rochester sandy loam: 0-21 inches — 
Brown, friable, single-grained, sandy loam; 
good rooting. 21-115 inches—Grayish- 
brown, friable, single-grained fine sands; 
good rooting to depth of nearly ten feet. 

C. H. DiEBoxp, 
Cornell Agr. Exp. Station. 
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A FreNcH VIEWPOINT ON TIMBER SUPPLY 


Translation by Ellwood Wilson from 
Bulletin Trimestriel de la Société For- 
estiére de Frenche-Comté No. 8, Decem- 
ber, 1932. Vol. 8, XIX. Page 526. 

“A few years ago: Wood is becoming 
dangerously scarce. A large number of 
timber owners lured by the bait of high 
prices have sold their mature timber, 
some their lands to manufacturers who 
have cut them clean. The demand is more 
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and more active, the amount of wood of- 
fered is insufficient, and the rise continues. | 
The difficulties of transport and exploita- 
tion prevent importation, except at pro- 
hibitive prices. 

“Today: There are no outlets for wood; 
boats are made of steel; framing for 
buildings the same; as well as scaffold- 
ing; if floors are still made of wood it is 
Norway spruce. For vehicles only steel 
is used; even furniture is made of metal, 
and mine props too! and if cross ties are 
still used the railway companies get them 
from abroad whence they come to us in 
their metal cars, in their trucks of iron, 
their vessels of steel and their aeroplanes 
entirely of metal.2 Even now the fence 
posts refuse to continue to be made of 
wood; as for heating, it goes without 
saying, that oil, crude oil, gas and elec- 
tricity suffice to take care of it. And they 
want to make the timberland owner swal- 
low all these stories about forestry. 
Go on.” 


*At the time of the crisis of 1920-21 the same arguments to explain it were used. Two years 


after the records of high prices were broken. 


*One might think that this universal use of metals favors the metallurgical industries but they 
are in a worse condition than the wood-using industry. 


| 
+Report of Committee on Forest Prac- 
| tice. By Charles R. Meek, et al. Al- 
legheny Section, Soc. of Am. For- 
' esters. Harrisburg, Pa. Pp. 18. 
Mimeographed. 1932. 


As an outgrowth of the participation in 
the Society’s study of industrial forestry, 
j the Allegheny Section continued its share 
| of the work after the final report of the 
main committee was submitted at the 
Washington meeting in December, 1930. 


The work of the past two years has been 


conducted by a Committee on Forestry 
| Practice, headed by Charles R. Meek, of 
Pennsylvania, and including as its other 
members: E. B. Moore, New Jersey, 
Richard Kilbourne, Maryland, Willard 
Springer, Delaware, Fred Pederson, Vir- 
ginia, A. A. Wood, West Virginia, and 
H. B. Phillips and J. M. Sloan, Penn- 
sylvania. 

This committee was instructed by 
George H. Wirt, who was then chairman 
of the Section, to bring in a report on 
the following areas with a statement as 
to the principles of forestry in force on 
each: 

Total forest area in the states of the 
Allegheny Section of the Society. 

Area of national forests. 

Area of state forests. 

Area of game and park forests. 

Area in forest owned by industrial com- 
panies. 

Area in forest owned by water com- 
panies. 

Area in’ farm woodlands. 

Other forest areas. 

The committee was furnished with all 
the information collected by H. F. Round, 
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who had represented the Section on the 
Society’s original study, and it assumed 
the definition of industrial forestry used 
in that study, viz: “Conscious effort to 
grow timber crops commercially.” It also 
attempted to include all areas of forest 
land of more than 1,000 acres under one 
ownership. The committee’s report has 
been issued as an 18 page mimeographed 
statement. 


The Allegheny Section now includes 
New Jersey, Delaware, Pennsylvania, 
West Virginia, Maryland, and that part 
of Virginia lying north of James River. 

Out of a total area for the Section 
territory of 67,624,800 acres, the forest 
area is given in this report as 29,424,036 
acres. 

State forests totalling 1,633,750 acres 
are credited, without question, with “being 
managed properly for timber production” 
although “It is too early in the rotation 
to show what plans are being made for 
sustained yield.” 

Game forests, of which there are 314,- 
169 acres, have the services of technical 
foresters and as the forests approach 
maturity the question of sustained yield 
will be solved. 

Other state lands forested, total 42,812 
acres and include institutional and other 
reservations which receive the benefit of 
advice from technical foresters and fall 
into the class of lands which are growing 
forest crops. 

National forests occupy 1,213,569 acres 
and are, of course, included in the area 
satisfactorily managed. 

Other public forests cover 151,987 
acres and include municipal and county 
lands principally. Advice is sought from 
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and 30 separate ownerships. Zinc, iron, , 


foresters in managing these lands which 
coal, stone, and clay are represented. . 


are chiefly used for watershed protection, 


recreation, or aesthetic purposes. 

The committee concludes that the 3,- 
356,287 acres of public forests discussed 
above are “largely, with the benefit of 
management under trained foresters . . . 
being kept in satisfactory condition for 
maximum timber production.” 

Under “private ownership” 98 owners 
are practicing forestry on 1,955,091 acres. 
(The study includes 10 publicly owned 
water companies in this group, with an 
additional total of 74,925 acres.) 

Eleven privately owned water com- 
panies control 123,000 in Virginia and 
Pennsylvania. Occasionally they employ 
foresters and otherwise seek advice from 
State forestry departments or extension 
foresters. While cultural operations are 
rare, planting and protection receive much 
attention and the committee feels that the 
owners will “no doubt, cut from time to 
time as the forests mature.” 

Four recreation forests in Virginia and 
Pennsylvania aggregate 24,797 acres. They 
exhibit not only aesthetic aspects which 
include plantations and thinning opera- 
tions along roadsides, but also efforts to 
“insure a sustained timber yield which 
will be harvested by selective cutting.” 

Wood manufacturing firms account for 
771,903 acres in the hands of 25 firms, 
the majority of which are lumber and 
pulpwood companies. None are reported 
in Delaware or New Jersey. Among these 
firms there has been some slump in for- 
estry activity because of lack of funds for 
anything but taxes and interest. Advice 
is still sought from publicly employed 
foresters, however, and some companies 
retain foresters. Many have conducted 
large scale reforestation operations in the 
past and, says the report, “Naturally, all 
are vitally interested in a sustained yield 
and are planning for it.” 

Forests in the hands of mineral ex- 
ploiting firms occur in all of the states 
but Delaware. They total 812,250 acres 


These owners are raising crossties and 
mine props principally and protecting 
their forests from fire but doing little 
else because of apparently desperate finan- 
cial burdens. As the committee quaintly 
observes, “there is little need of sustained 
yield of timber when there is no company 
to sustain.” 

Miscellaneous forests, most of which 
are estates, total 223,141 acres and 28 
ownerships. Among them are a railroad, 
a textile, a powder, and a power com- 
pany. “Whether they will be the ultimate 
owners or not” says the report, “they are 
.... for the time being . . . . practicing 
those principles that will insure a sus- 
tained timber supply.” They are particu- 
larly interested in protection and employ 
some foresters, also using the advice of 
publicly employed foresters freely. 

Farm woodlands which, like public for- 
ests, were not considered in the original 
study of the Society, amount to 11,373,- 
923 acres within the territory of the 
Allegheny Section and are declared, at 
least by inference, to be satisfactorily pro- 
ducing timber. 

For the territory involved in the report | 
a summary of areas indicates, in the lan- 
guage of the committee, “that most of the 
forest lands in the Allegheny Section are 
growing timber more or less  satisfac- 
torily.” In actual figures the picture is 
something like this: 


Acres 

Total forest area... ___.___..29,424,036 
Areas on which this report con- 
cludes principles of for- 
estry are being practiced— 
Public forests 3,299,971 
Private forests 2,030,016 
Farm woodlands 11,353,923 

‘16,683,910 


Due to a fire situation which the states 
“are making every effort to control,” 
622,246 acres are burned over annually. 


his amounts to 3.7 per cent of the pro- 
‘eMtected area. 
Only 18,200 acres are reforested an- 


‘believes that the mere “raising of more 
seedlings” which is frequently suggested, 
Wjwould not help the situation when many 
Yowners are bankrupt or nearly so. 

Forestry activities by the various states 
in the Section territory are discussed in 
§ithe light of each state’s respective areas 
“for the above headings. 

The final summary declares that 55 per 
cent of the forest area in the Section is 
being managed with conscious effort to 
'grow timber. 

On the whole the study represents a 
i kind of work which other Sections might 
) well continue in order to bridge the gap 
| between guesswork and the real answer 
| to the important questions raised. The 

Allegheny Section and its Committee on 
| Forestry Practice is to be congratulated 
upon securing and placing on record so 
great a mass of useful data. 

SuirLey W. ALLEN, 
Ann Arbor, Mich. 
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Die Wald-und Holzwirtschaft Sowjet- 
Russlands. (Forestry and Timber 
Industry of Soviet Russia.) By 
Erwin Buchholz. Berichte tiber Land- 
wirtschaft No. 56. 131 pp. Illus- 
trated. Berlin, 1932. 


Epitor’s Note: This review is not only en- 
lightening as to forest, economic and exploitation 
conditions in Russia, but the comments on those 
conditions are worth consideration by Americans 
in dealing with their own forests. 


“At the present time there is in Russia 
no forestry in the European sense, based 
on sustained yield and orderly restocking 


1Chairman Charles R. Meek in a letter to 


the more recently determined figure of 3,000,000 instead of 1,477,000 be use 


This would raise the total of 6,937,000 acres to 
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of cut-over areas. Russian forestry is 
oriented primarily on the basis of forest 
exploitation. Forestry in the European 
sense is beginning gradually only in those 
places where there is no more mature 
timber.” This is the judgment of a Ger- 
man forester who studied in Russia before 
the war and worked for a time in the 
Russian Forest Service since the Revolu- 
tion. From official reports and the ex- 
tensive Russian forestry literature he has 
brought together a connected account of 
the present forest situation. 


Owing partly to the complete absence 
of even rough forest surveys in many 
portions of the Union, and to frequent 
changes in policy, there are many dis- 
crepancies in the various official and other 
reports. For instance, it is stated that the 
error in the estimates of total forest area 
in Asiatic Russia may be as great as 20 
per cent. Although the forest area of the 
Union is estimated at 2,255,000,000 acres, 
the timbered area that is likely to be of 
any commercial importance in the next 
few decades is only 525,000,000 acres. 
Much of the Siberian forest consists of 
poorly stocked burns covered with birch 
and aspen. In 1915 alone, 25,000,000 
acres were burned over, with a loss of 
35 billion cubic feet of timber. 


Estimates of annual growth range from 
6.8 billion cubic feet (actual growth, ac- 
cording to the Forest Service) to 15.2 
billion cubic feet (“possible” growth, ac- 
cording to the Statistical Office, which 
seeks to justify heavier cutting). Timber 
consumption ranges from 18 cubic feet 
per capita in the sparsely timbered south 
to 350 cubic feet in the north. Total cut 
increased from 3.7 billion cubic feet in 
1925 to 8.5 billion in 1930. Deforesta- 
tion, already serious before the war (the 
forest area decreased 80,000,000 acres 
from 1804 to 1914), has been intensified 


the reviewer, dated January 11, 1933, asks that 
d for Pennsylvania. 


8,460,000. 
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since 1914. The average haul from stump 
to river bank or other shipping point 
has increased from four miles to nine 
since 1913. Only about 90,000,000 acres 
of mature timber remains in European 
Russia. With the planned increase in the 
rate of cutting this will be exhausted in 
less than twenty years; that in the acces- 
sible portions of Siberia will last only 
twenty-five to thirty-five years. The area 
of non-restocking devastated forest land 
in European Russia is 37,000,000 acres; 
in the entire Union, 131,000,000 acres. 
Selection cutting, formerly practiced in 
the northern forests, has given way to 
clear-cutting, and no provision is made 
for natural restocking. Existing working 
plans are largely ignored, and present 
efforts in that line are limited to inven- 
torying the merchantable timber. Much 
of this is being done by airplane survey. 

The attempts of the Forest Service to 
restrict cutting to the productive capacity 
of the forests finally led, in 1930, to the 
removal of the Forest Service from the 
Department of Agriculture and its combi- 
nation in a somewhat subordinate position 
with the forest exploitation organization, 
which is directly responsible to the Su- 
preme Economic Council. In 1931, the 
forests were classified into those of in- 
dustrial importance and those of silvi- 
cultural importance. The latter, princi- 
pally those in the southern part of the 
country and along the Volga, Don, and 
Dnieper rivers, were returned to the De- 
partment of Agriculture in order to pre- 
vent further devastation and to promote 
reforestation. In these forests the cut is to 
be reduced below the annual growth by 
1935, and five to seven million acres a 
year are to be reforested. A special re- 
search institution and several schools 
have been organized to train men for 
reforestation work. In order to meet the 
serious shortage of trained foresters (esti- 
mated that 43,000 will be needed by the 
end of 1933) intensive but exceedingly 
specialized “practical” courses are pro- 
vided, which are considerably below the 
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pre-war standards. There are more than: 


3,000 students at the Leningrad Forest 
Academy alone. The system of forest 


experiment stations has been greatly ex-- 


panded, but concentrates its work largely 


upon the problems of the timber indus- - 
tries, rather than on silviculture. A very’ 


extensive forest literature has grown up 


since the Revolution. It is noted that the : 


Russians, in contrast to the Germans, keep 
in touch with forestry developments in 
foreign countries. For instance, twelve 
Russian forest schools subscribe to all of 
the German forestry journals as well as 
many of those published in other coun- 
tries, and there is a special scientific- 
technical section in the People’s Council 
which extracts and disseminates useful 
information from the foreign publications, 
including those devoted to forestry. 


It is much easier to export timber than 
to supply the home market, because of 
the location of forests tributary to the 
Baltic and White Seas and the inadequate 
transportation facilities between the pro- 
ducing and consuming regions of Russia. 
The main internal transportation artery is 
the Volga, down which timber is carried 
more than 2,000 miles. The various pro- 
jected railroads and canal and river de- 
velopments, when completed, will greatly 
improve internal communication and will 
make available to both world and domes- 
tic markets large supplies of timber in 
western Siberia. Timber export in 1929 
(it has decreased since then) was still 
only about 80 per cent as large as the 
1913 exports from the present Russian 
territory. Russian lumber and pulpwood 
is of better quality than that from other 
exporting countries, and sells for higher 
prices, but because of the world depres- 
sion the prices are so low as to endanger 
the success of the five-year plan, which 
relied on the profits from timber to build 
up credits for further development. Tim- 
ber is sold in foreign markets for less 
than it brings in southern and central 
Russia. This was also the case before the 


revolution, and is due to the higher costs 
of transportation to the domestic centers 


sation Sais too largely upon the 
Iipolitical and economic situation within 
sfone country (Great Britain) which takes 
W/two-thirds of the total lumber export. It 
jis expected that Russia will tend more 
4} and more to develop her own wood manu- 
# facturing industries and to export finished 
} products—plywood, matches, pulp and 
\ paper, finished lumber products—instead 
| of unmanufactured materials. The cessa- 
| tion of pulpwood exports from Russia 
| will probably result in the closing of 
many pulp and paper mills in Great 
Britain, Netherlands, Belgium and Ger- 
| many, since these have no other adequate 
| source of wood supply. 

Buchholz concludes that although the 
_ Russian timber industries will not develop 
as rapidly as planned, nevertheless a 
steady increase in output can be expected. 
Exports will also increase, because the 
location of the forests favors exportation. 
At the same time, domestic requirements 
will continue to increase even more rap- 
idly than production, owing to the rapid 
increase in population (four million a 
year) and the development of industrial 
renters and building construction. He is 
also confident that better methods of for- 
est exploitation will gradually be adopted 
and that eventually the forests will be 
hhandled under rational systems of man- 


agement. 


W. N. SPARHAWK, 
U. S. Forest Service. 
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Woodsman’s Manual. By Austin Cary. 
Harvard University Press. Cambridge, 
Mass. Pp. 366. 1932. 


This is a revision of Mr. Cary’s Manual 
for Northern Woodsmen and it forms the 
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fourth edition of that handy work which 
has been found so useful by hundreds of 
woodsmen and students in all forest re- 
gions of the United States and Canada. 
The new title of the book is in keeping 
with the wider field of usefulness it has 
attained since it was first published in 
1909, being intended at that time for 
woodsmen of New England and the Lake 
States. 

The book consists of six parts, dealing 
with land surveying; forest maps; log 
and wood measurement; timber estimat- 
ing; growth of timber; and tables. The 
first four of these are very largely the 
subject matter of earlier editions; a dis- 
cussion of form-class has been inserted 
in the treatment of volume tables, and 
the section on cruising methods has been 
extended by adding a description of the 
line-plot system of timber estimating, as 
used in the Northeast. 

The section on growth of timber is 
new. It gives, first, a simple explanation 
of fundamental ideas and methods—how 
growth occurs; stem analysis; growth in 
diameter, height, and volume; current and 
mean annual increment. Brief reference 
is made to field methods and the author 
then proceeds to outline a number of 
illustrative problems. These deal with 
growth studies in Maine, the southern 
pineries, and the Adirondacks; with re- 
gional growth surveys, selective cutting 
on an economic basis, and the use of 
yield tables. Reference is made also to 
European practice. 

To the collection of tables given in 
earlier editions there have been added sev- 
eral new tables, including extracts which 
illustrate the form and use of yield tables 
for white pine, loblolly pine, New Eng- 
land hardwoods, and Douglas fir. 

P. M. Barr, 


University of California. 
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The Chemical Utilization of Wood. 
By Henry K. Benson. U. S. Dept. 
of Commerce, National Committee 
on Wood Utilization. 151 pages, 25 
figures. November, 1932. 15 cents. 


According to the author’s introduction, 
this publication “deals with wood as a 
substance or raw material for chemical 
and technological processes which convert 
it into commodities other than lumber. 
It is intended to convey to the technical 
men of the wood-using and forest-prod- 
ucts industries an appreciation of wood 
as a complex substance from which may 
be separated the several components nec- 
essary and useful in the world’s work.” 
It is intended to replace two earlier pub- 
lications: The By-Products of the Lumber 
Industry, Special Agents Series No. 110, 
U. S. Dept. of Commerce, 1916, and 
Chemical Utilization of Wood in Wash- 
ington, Bulletin 19, Engineering Experi- 
ment Station, University of Washington, 
1923, by the same author and others. 
oes . an effort has been made to retain 
a historical background, but the major 
emphasis has been given to the advances 
made during the past four or five years.” 


The material is arranged in eleven 
chapters: Wood, a product of plant 
growth; physical properties of wood; 
chemical composition of wood; sawdust 
and ground wood products; wood proc- 
essing and manufactured products; chemi- 
cal wood pulp; wood distillation and 
naval stores; tannin and wood extracts; 
carbohydrates from wood; sulphite waste 
liquor; wood research laboratories. At 
the end of each chapter is a list of the 
literature cited and in addition one of 
selected references. The former total 205 
and the latter 662; a few of these are 
duplicates. 


The most recent thought on the gross 
and minute physical and chemical nature 
of wood is reviewed and the processes of 
deriving useful products are described 


JOURNAL OF FORESTRY 


with occasional economic comments and] 
production tables. The purpose and gen-- 
eral plan of the publication are com-- 
mendable. It warrants the careful atten- - 
tion of every progressive producer or’ 
consumer of wood because of its wealth 
of information and reference material on 
the properties of wood and the basic 
factors underlying them as well as a 
summary of what other wood operators 
have done to increase the utility of wood 
products and to reduce the ultimate waste. 


For the technical man the greatest 
value of this publication lies in the 
splendid bibliography. For the “old time” 
lumberman it points out the possibility 
of converting all of his raw material into 
merchantable products. For the forester- 
philosopher it shows that “cubic feet” 
may soon become as important as “board 
feet.” For the conservationist it hints that 
perhaps a less wasteful and more stable 
era in forest use is not too far in the 
future. For the student it shows impor- 
tant and productive work to be done. 
The National Committee on Wood Utiliza- 
tion has made a fortunate contribution 
to the forest industries in making this 
publication available. 


Because of the rapid development in 
the theory and practice of the chemical 
utilization of wood, it is hoped that this 
work may be periodically brought up to 
date. If this were done it might be well 
to give more attention to the details of 
the text. The opening chapters dealing 
with cell and cell-wall theory could well 
be made more intelligible to the non- 
technical reader and more informative to 
the technologist. The rearrangement of 
some of the material so that everything 
is more nearly grouped as to subject and 
the addition of a subject index would 
enhance the book’s value as a reference 
source. As it is, the penetration of wood 
by liquids is referred to in four different 
places. More careful editing would have 
been desirable. 
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. This is a much needed bulletin, and 
it is hoped that the author and the pub- 


*) lishers will regard it as just one of a 
%{ periodical series of similar publications 
“} and that the work will be recognized as 


important enough to warrant an even 
#} more thorough and complete handling. 
HEREFORD GARLAND, 
University of California. 


BB% 


Beitrag zur Kenntnis der Standort- 
sanspriiche der griinen Doug- 
lasie. (Contribution to the knowl- 
edge of the site requirements of 
the green variety of Douglas fir.) 
By Dr. Albert. Zeitschrift fiir Forst- 
u. Jagdwesen, Vol. 63: No. 11, 
November, 1931. Pp. 660-665. 


One of Dr. Schwappach’s important 
contributions to German silviculture has 
been his successful endeavor to introduce 
exotic species in the forests of the “Fa- 
therland.” While many foresters look 
upon introduced species with contempt, 
such an attitude is not justified, since 
Germany is very much limited in its 
choice of valuable and easily cultivated 
species. What North Germany needs most 
of all is a species which will grow satis- 
factorily and produce valuable timber 
when used in the capacity of an associate, 
nurse tree, or understory for the pine 
which usually occupies and dominates the 
average to poor growing sites. The fact 
must be recognized that the management 
of pine in pure stands will have to be 
completely abandoned in the near future 
if soil deterioration and an increase in 
the pests and calamities which constantly 
harass such management are not to re- 
sult. Although beech may be used as a 
nurse tree on many of the above-men- 
tioned sites, provided these sites are not 
too dry, the growth of this species and 
its effect upon the soil are not satisfac- 
tory. Quite often its introduction has the 
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result of increasing, rather than decreas- 
ing, the acidity of the soil. The use of 
the “green” or Coast variety of Douglas 
fir, or, where soil moisture conditions are- 
very favorable, possibly Japanese larch, 
appears to offer a satisfactory solution to 
the problem. 


The impression still is current that the 
demands of Douglas fir upon the physical 
and chemical composition of the soil are 
appreciably in excess of what these soils. 
can satisfy. This opinion is largely re- 
sponsible for the almost exclusive initia- 
tion of most of the early cultural efforts. 
on good sites. The remarkable growth of 
three plantations of this species on a 
loam-gravel soil in the forest range of 
Eberswalde is sufficient evidence of this. 
fact. However, the results obtained in the 
same forest range with four other planta- 
tions on deep pure sand soils, represent- 
ing pine site quality III-IV, are of more 
practical significance. 

To best interpret these results, they 
may be compared with the performance 
of a spruce plantation of the same age 
(52 years) as the neighboring Douglas 
fir plantation and growing on a similar 
diluvial sand site in the near vicinity of 
the other. Under the spruce, the soil ap- 
pears dead. There is no ground flora. 
The one to two-inch thick needle layer 
represents a typical raw humus, below 
which lies a ten-inch strata of impover- 
ished “Bleicherde.” Under the Douglas. 
fir, on the other hand, a light ground 
cover of mould flora of the oxalis type 
is to be found and the needle litter is 
composed almost entirely of the last sea- 
son’s fall. Under this litter, only a one 
to two-inch zone of leached soil is recog- 
nizable in the upper mineral stratum. The 
pH values are 3.93 and 4.56 respectively. 

The soil preserving capacity of Douglas 
fir, aside from its rapid growth and lack 
of fastidiousness, make it an especially 
valuable tree. The rapid decomposition 
of its leaf litter is not due to any favor- 
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able chemical constitution, but rather to 
soil climatic factors. Because of its rapid 
growth, a stand of trees of the same num- 
ber as spruce is much more open. The 
long internodes and the lightly foliaged 
twigs constitute a less impenetrable bar- 
rier to the ingress of warmth and mois- 
ture to the soil, and, in addition, the deep- 
ly penetrating root system of Douglas fir 
does not tend to drain the moisture from 
the upper soil stratum to the same extent 
as spruce. 

The growth of Douglas fir on these in- 
ferior soils constitutes a very effective 
denouncement of the propaganda which 
stresses the use of fertilizers as the pana- 
cea for impoverished forest soils. Be- 
cause of their great depth, the pure sand 
soils under consideration permit almost 
unlimited tree root penetration which am- 
ply compensates for their relative paucity 
of nutritive elements. To tap these depths 
and leave as little of the soil horizon as 
possible unoccupied by roots is most 
readily accomplished through the medium 
of site-appropriate mixtures. The adapta- 
bility of Douglas fir along this line is 
remarkable, especially when its tolerance 
is taken into consideration. 

Douglas fir, by virtue of its meagre 
demands upon the soil, its rapid growth, 
its tolerance, and its fertility maintaining 
capacity, offers a combination of desir- 
able qualities which can hardly be 
matched by any indigenous tree in the 
North German forest. 

J. Roeser, Jr, 

Rocky Mountain Forest Exp. Station. 
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The Identification of Woods Com- 
monly Used in Canada. By J. D. 
Hale. Bul. No. 81, Forest Service 
(Canada). Pp. 48. 53 illust. 1932. 


This bulletin covers commonly used 
exotic as well as native species. In addi- 
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tion to the general cellular structure of 
softwoods and hardwoods, annual rings, 
grain, heartwood and sapwood, figure, 
and pith flecks are described. A key for 
identifying species with the aid of a hand 
lens is given. 

A brief account of the macroscopic fea- 
tures useful in identification and of the 
occurrence, properties, and uses is given 
for each species. The relation of rate of 
erowth to density and strength is dis- 
cussed in some detail and illustrated by 
curves for Douglas fir, red pine, and 
spruce. Most of the illustrations are 
photographs of the planed end surfaces 
taken by reflected light at a magnification 
of 15 diameters. 

ARTHUR KOEHLER, 
Madison, Wis. 
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Commercial Timbers of India: Their 
Distribution, Supplies, Anatomi- 
eal Structure, Physical and Me- 
chanical Properties, and Uses. 
By R. S. Pearson and H. P. Brown. 
Vols. 1 and 2. Pp. xliv+-1150, and 
640 unnumbered. Figs. Plates 640, of — 
320 species. Oxford University Press, 
Oxford, 1932. £5. 


This monumental work exceeds in 
scope and detail anything of a similar 
nature available for any other country. 
It is hoped that it will serve as a guide 
and inspiration to wood technologists and 
disbursers of printing funds in other lands 
so that comprehensive descriptions of more 
species of woods will soon become avail- 
able. The two volumes cover substantially 
what the subtitle indicates. Out of a total 
number of about 2,500 native species of 
trees and about an equal number of 
shrubs, 320 species subdivided as follows 
are described: 


65 species for which the demand ex- 
ceeds the supply. 


106 species of fair demand for which 
supply exceeds the demand. 


[) 149 species of little demand but avail- 
Wable in large quantities. 
1) For each species of wood described in 


‘detail information is given on _ trade 
names; habit and distribution; general 
Wicharacteristics, including color, lustre, 
Hodor, taste, and specific gravity; anatomi- 
cal structure; mechanical properties; sea- 
soning characteristics, durability and sus- 
« ceptibility to treatment; working qualities; 
jand present and prospective uses. Refer- 
i ences to other literature are also given. 


A small map showing the geographic 
| distribution of each species described is 
included. 


The anatomical descriptions are given 
in detail from the width of the growth 
'rings (where present) to the size of the 
| individual elements. The term “growth 
ring” is used in preference to “annual 
ring” since distinct seasonal accretions 
may not always correspond to yearly 
growth. The description in each case is 
supplemented by a negative photomicro- 
graph of the cross section magnified 10 
diameters and a positive one magnified 
110 diameters, making a total of 640 
illustrations of the structure. Longitudinal 
views are not given. A rectangular scale 
accompanies the larger magnification so 
that the size of the elements can be 
determined directly from the photograph. 
The photographs are remarkably clear. 


Those usually vague terms “grain” and 
“texture” are defined as follows: “Grain 
is defined as having to do with the align- 
ment of the wood elements, that is, the 
manner and direction in which they are 
arranged; texture is concerned with the 
size of the wood elements; both require 
adjectival qualification.” A classification 
of texture as “fine,” “coarse,” etc., is then 
given in terms of vessel diameters for 
hardwoods, and tracheid diameters for 
conifers. Unfortunately that means that 
the same qualifying terms for texture in 
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the angiosperms and gymnosperms are in 
no way comparable. Two keys, one 
macroscopic and one microscopic, are 
given for the species of wood under a 
genus wherever the species are of suffi- 
cient importance to warrant it. No key 
is given, however, to cover all the species 


described. 


Much of the information on seasoning 
characteristics is based on data gathered 
by Mr. C. V. Sweet and Mr. L. V. 
Teesdale, temporarily appointed to the 
research staffs of the Indian and Burmese 
Governments, respectively, from 1920 to 
1923. 


Data on mechanical properties are 
given only for species as far as available. 

A new departure in describing wood 
is mention of how the different species 
behave in sawing, shaping, planing, and 
even polishing for the more decorative 
woods. 

In the introduction some information 
is given about the forests of India. About. 
239,700 square miles of forests, covering 
one-fourth of the country, are owned by 
the state, 54 per cent of this area being 
in Burma. To this must be added exten- 
sive forests owned privately and by some 
of the ruling chiefs. The forest types 
range from dense tropical rain {forests 
to timber-line species in the Himalayas. 

In the mountains to the north such 
familiar genera as Abies, Pinus, Picea, 
Quercus, Magnolia, Ulmus, Acer and 
Nyssa occur. 

The most valuable forests in British 
India occur in Burma, and of these the 
type producing teak takes first place. 
Teak, however, also grows throughout the 
peninsula of India; except along the East. 
Coast. Other important species of India 
are sal (Shorea robusta), satin wood 
(Chloroxylon swietenia), toon (Cedrela 
toona), sisso (Dalbergia sisso), Indian 
rosewood (Dalbergia latifolia), Andaman 
padouk (Pterocarpus dalbergioides), kok- 
ko (Acacia lebbek), sandalwood (Santa- 
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lum album), deodar (Cedrus deodara), 
and chir (Pinus longifolia). The last 
named species furnishes considerable 
quantities of naval stores. 
ARTHUR KOEHLER, 
Madison, Wis. 
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Uppskattning av Sveriges Skogstill- 
gangar, verkstilld aren 1923- 
1929. (The Survey of Sweden’s 
Forest Resources of 1923-29.) 
Report of the Rikskogstaxeringsnamn- 
den. Swedish Agricultural Dept. Re- 
search Bulletin 26. Pp. 470 Stock- 
holm. 1932. 


This publication in Swedish brings to 
a close Sweden’s nation-wide forest sur- 
vey. In it one finds the story of how the 
survey developed from an idea in 1914 
to an actual fact in 1932. 

The bulletin consists of two parts. Part 
I is the descriptive section, while Part II 
contains 64 tables of data. 

Part 1—Text (255 pages). As men- 
tioned on page 255, there are two ar- 
ticles published in 1931 in the JouRNAL 
oF Forestry, No. 3 and 4, which give the 
essential features of Sweden’s forest sur- 
vey. The present report describes the 
following: 

1. Early history of the movement for 
a nation-wide forest survey. 

2. Plans and organization of the field 
work. 

3. Description of the field crews and 
their equipment. 

4. Cruising methods. 

5. Speed with which the cruise was 
done. 
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6. Methods of working up the field 
data. 

7. Brief description of Sweden’s forests 
in the light of the survey results. 

8. Comparison with the early guesses 
of their growing stock. 

9. Costs of the survey. 

Part 2—Tables (215 pages). This part 
embodies the statistical results of the 
survey. 

The report holds considerable interest 
even for those who cannot read Swedish. 
There are reproductions of a dozen of the 
cruising forms used in the field which are 
understandable, maps of Sweden using 
several graphic methods of presenting 
data quickly to the eye are given, and the 
last 16 pages of the tables contain enough 
data to keep happy for a long time all 
the forest mensuration classes in the 
world checking form quotients, bark vol- 
ume and basal area and growth per cents. 
The original field data have now been 
put in a specially constructed archive 
room at the Royal Forest Academy in 
Stockholm for use of the Swedish stu- 
dents. 


The total cost of the survey was nearly 
a million and a half kronor (about $400,- 
000) and the forest area of Sweden is 
roughly one-eighth that of the Forest 
area of the United States. Thus we see 
that fact finding seems to come high even 
abroad, but Sweden feels that a great — 
piece of work has been accomplished in 
a very creditable manner and from now 
on they can plan for the future on a 
sound basis. 


James L. AVERELL, 
University of California. 


—_. 


Fert 
WG) 


=% 


€ 


yp dies 
SFA) “4 SOR 


ei ee 
ie 
SAY 
> 


THE Cominc ELECTION 


| Please refer to the notice under this 
Wheading in the March Journat. 


The 
President, C. M. Granger, the Vice-Presi- 
tdent, J. D. Guthrie, the Secretary-Trea- 


isurer, P. G. Redington, and four mem- 


7 
. 
| 
: 
‘ 
| 
' 


bers of the Council, viz., R. S. Hosmer, 
C. D. Howe, S. B. Show and C. R. Tillot- 
‘son, go out of office on December 31, 
1933. The outgoing President remains 
as a member of the Council for another 
two years, or until December 31, 1935. 
The other six vacancies must be filled by 
}new elections. 

The nominating committee, to be ap- 


pointed by the President, with the ap- 


committee when it assumes 


proval of the Council (see Section 1, Ar- 
ticle VIII, of the Constitution, page 365 
of the March JournaL) will be an- 
nounced in the May JourRNAL. 

In the meantime nominations by peti- 
tion (see Section 2 of Article VIII) may 
be sent in to this office where they will be 
held, to be turned over to the nominating 
its duties. 
Please remember that our election pro- 
cedure contemplates a slate made up pri- 
marily of nominations by petition. The 
more such nominations there are, the bet- 
ter able will the committee be to prepare 
a slate truly representing the wishes of 
the voting membership. 

The slate should contain at least 12 
candidates, twice as many as the number 
of vacancies, and more is better. There 
is room on the slate for candidates rep- 
resenting every geographical subdivision 
and every branch of the profession. There 
is nothing in the Constitution to prohibit 
the re-election of the outgoing officers 
and Council members. They must first, 
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however, be put in nomination like any 
new candidates. Every group, therefore, 
of 10 or more voting Society members, 
who have a candidate they wish to sup- 
port, should get busy immediately and 
nominate him by petition. Any group 
which believes that its part of the coun- 
try, or its branch of the profession, needs 
more adequate representation on _ the 
Council, should get particularly busy. 

Please keep in mind that nominations 
for President and Vice-President are not 
made separately. All nominations are for 
election to the Council. The ballots are 
counted by the “Hare System” (see Sec- 
tion 3 of Article VIII). Of those 6 can- 
didates elected to the Council, the ballots 
are again sorted out, and the 2 which re- 
ceive the strongest support become Presi- 
dent and Vice-President respectively. 

This office has on hand a limited num- 
ber of pamphlets describing in detail the 
Hare system of proportional representa- 
tion. Requests for them will be filled as 
long as the supply lasts. 

FRANKLIN REED, 
Executive Secretary on behalf 
of the President and Council. 


RBS 


1933 ANNUAL MEETING TO BE HELD IN 
MILWAUKEE 


After careful consideration of all the 
evidence and argument pro and con Bos- 
ton in conjunction with the A. A. A. S., 
and some point in the Lake States, the 
Council has finally decided in favor of 
Milwaukee as the proper place for the 
Society’s 33rd annual meeting. President 
Granger’s letter to the Chairman of the 
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Wisconsin Section follows. Further no- 
tice as to the exact date and other details 
will appear in the May JOURNAL. 

“As you may have already heard, the 
Council has voted in favor of holding the 
1933 annual meeting of the Society at 
Milwaukee. I am very glad that this ac- 
tion has been taken. 

“It is, of course, desirable to get the 
Program Committee appointed and at 
work as soon as possible. It occurs to me 
that it would be desirable to have a mem- 
ber of your Section act as Chairman of 
the Committee with a member each from 
the Minnesota and Ohio Valley Sections, 
and with myself as Ex-Officio member. 
This representation of the three Sections 
would serve to intensify the interest of 
the other two Sections principally con- 
cerned with a meeting in that general ter- 
ritory, and would insure the broadest pos- 
sible consideration of the make-up of the 
program and suitable time for the meet- 
ing. 

“If this suggestion appeals to you, 
please let me know, designating the mem- 
ber of your Section who should act as 
Chairman of the Committee, and I will 
take up with the other two Sections a se- 
lection of their representatives. Imme- 
diately following appointment of the 
Committee I shall want to submit some 
suggestions based on experience of the 
last and other annual meetings. 


“I am thoroughly convinced that there 
are great possibilities for a large and 
productive meeting in Milwaukee. I have 
no doubt, however, that it will take active 
and continued effort to get out the size 
and character of turn out which we 
would like to have, especially in a year 
of financial retrenchment. I have no 
doubt your Section has already thought 
of ways to insure the kind of meeting we 
all desire.” — 

FRANKLIN REED, 


Executive Secretary. 
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Wantep: A Forestry CRUSADER 


It is in times of crisis that opportunity 
most often knocks at the door: Men’s 
minds are unsettled and more adjustable 
to quick changes that have long been in 
the offing. It is then that fearless and 
dramatic leadership is required. It is 
then to youth, with its quality for ever 
seizing and readjusting to “The New 
Deal” the settled methods of older and 
supposedly wiser counsel, that we turn. 

The beloved and vigorous Dr. B. E. 
Fernow landed in America a youth of 
twenty-five to plant the idea that forests 
were crops; Governor Gifford Pinchot 
waved the flag of conservation at the age 
of twenty-seven; and Dean H. S. Graves 
sowed the seeds of technical forestry to a 
group of enthusiastic students, at Yale in 
1900, who ate, slept, and studied together 
at Marsh Hall, the then Yale School of 
Forestry. 


For years we have planned, and vis- 
ualized, and pleaded for a large scale 
forestry program suited to our needs and 
worthy of our future. But America has 
been busy in an era of mechanical con- 
struction: Cities, railways, power plants, 
and monumental buildings; foreign trade 
and invention. Those in power, and in- 
deed everyone, had but little time for the 
real appreciation of our forests, wood- 
land life, and scenery. 


The present times have created every 
factor that gives forestry its chance if her 
leaders will only grasp it, and will drama- 
tize all the values inherent in our wooded 
areas: A people tired of city life and 
crying for decentralization of industries; 
great numbers of men needing new outlets 
of work and interest; large amounts of 
money or energy that must and will be 
provided if we are not to become a de- 
cadent people; legislative leaders in pow- 
er with an open ear to a vigorous and im- 
mediate, nation wide but definite, plan of 
action. 
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Where is our Richard the Lionhearted 


i of 1933? 


G. A. CromiE, 
Bureau of Planting, Yale University. 
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FRANZ FANKHAUSER 
1849-1932 


Dr. Franz Fankhauser, one of Europe’s 
leading foresters and an Honorary Mem- 
ber of the Society of American Foresters 
since 1924, passed away in Switzerland on 
November 7, 1932, aged nearly 84. Dr. 
Fankhauser’s father was cantonal Forest 
Inspector at Interlaken. He was educated 
at the Polytechnic School at Ziirich 
where he studied forestry. He entered 
public forestry work upon graduation. 
When the first forest law of 1876 went 
into effect he entered the forestry serv- 
ice of the Swiss Confederation and re- 
mained in it until 1929 when he was re- 
tired. At the beginning of this service, he 
and his chief constituted the entire per- 
sonnel. His work lay chiefly in the fields 
of protection and reforestation and he 
played an important part in the control of 
torrents at Brienz. He was a firm believer 
in tree planting to control surface run- 
off and erosion and would sanction the 
building of barricades and walls only as 
temporary measures. He was also a stu- 
dent of grazing and other forest problems 
such as the source of seed. His Doctor’s 
degree thesis concerned the management 
of goat grazing. 

Dr. Fankhauser edited and published 
his father’s Silviculiural Guide, and he 
was a frequent contributor to the forestry 
journals. For 18 years he edited the 
Schweizerische Zeitschrift fiir Forstwesen, 
and concurrently, for 2 years, the Journal 
Forestier Suisse. In 1931 he contributed 
to the JourRNAL oF Forestry an article on 
the significance of the source of seed of 
forest trees. 
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New York Section MEETING 


The annual winter meeting of the New 
York Section of the Society of American 
Foresters was held at the New York State 
College of Forestry, Syracuse, N. Y., 
Saturday, February 4, 1933. Some 90 
members were in attendance. 

The morning session was principally 
devoted to business of the Section. By 
unanimous vote the New York Section 
went on record as follows: 

“That this Section give $250 out of 
its treasury to the Executive Council of 
the Society of American Foresters, to be 
used for the continuance of the office of 
Executive Secretary, or such other pur- 
poses as the Council may direct.” 

Papers were presented as follows: “The 
Objectives of Management of Central 
New York Hardwoods,” E. F. McCarthy; 
“The Place of Hardwoods in New York’s 
Forest Planting Program,” Ellwood Wil- 
son; “Some Considerations in the Estab- 
lishment of Hardwood Plantations,” J. 
Nelson Spaeth; “Have We Uses for Our 
Local Hardwood Species,” R. J. Hoyle; 
“Raising Hardwoods in the Nursery,” P. 
T. Winslow. 

All papers were especially prepared 
and well presented and were provocative 
of very general discussions. 

The evening session took the form of 
a dinner meeting at the Syracuse Univer- 
sity Club, at which the feature of the eve- 
ning was the address of President C. M. 
Granger on the work and prospects of the 
present Society. E. F. McCarthy briefly 
reported on the San Francisco meeting, 
and J. A. Cope gave an illustrated talk 
on some phases of European forestry. 

The officers elected for the ensuing year 
were: H. P. Brown, Chairman; H. C. 
Belyea, Secretary-Treasurer; C. H. Foster, 
Member of Executive Committee. 

H. P. Brown, 


Chairman. 
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New ENGLAND SECTION 
WinTER MEETING 


The annual winter meeting of the New 
England Section was held at Manchester, 
N. H., on February 6 and 7 with an at- 
tendance of about 90 members and guests. 
The reports of the various committees 
were read and accepted. Those on Forest 
Policy and Markets were approved for 
submission to the Journat for publica- 
tion. The reports of the Committees on 
Improvement of Composition of Stands, 
Forest Disease Control, and Forest Insect 
Control are to be mimeographed and dis- 
tributed to the Section membership. 


The banquet was held at “The Car- 
penter” and immediately afterwards an 
evening session was called to order. The 
report of the Committee on Markets was 
followed by a paper by Mr. A. G. Bowler, 
Johnson Lumber Company, Manchester, 
on “The Importance of Quality in Mar- 
keting Hardwoods.” Dr. Robert Marshall, 
U. S. Forest Service, discussed “The Rec- 
reational Use of Forests.” Mr. J. P. Mil- 
ler, U. S. Biological Survey, gave a very 
interesting paper on “The Place of Fish 
and Game Management in Forestry” and 
the Land Utilization Survey of Grafton 
County, N. H., was presented by Messrs. 
K. E. Barraclough and C. E. Walker, Uni- 
versity of New Hampshire. Both of these 
papers are to be submitted to the Jour- 
NAL for publication. Mr. Reed, Execu- 
tive Secretary, gave a resumé of the an- 
nual meeting and general Society affairs, 
and Dean Spring, New York State Col- 
lege of Forestry, told about the New York 
Section winter meeting. 

At the beginning of the morning ses- 
sion on February 7 a new forest fire pump 
was shown and discussed by representa- 
tives of the Perkins Pump and Engine 
Co. of Keene, N. H. There was a long dis- 
cussion on the recommendations of the 
Committee on Forest Fire Prevention and 
Suppression. These were all approved and 
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the Committee instructed to act upon them 
so far as possible this year. The sub- 
committees on Acquisition of Public For- 
ests and Codperative Control of Private 
Forests, of the Committee on Forest Pol- 
icy, were discharged and that of the Sta- 
bilization of the Lumber Industry was 
given the status of a standing committee. 
The Committee on Animal Damage was 
discharged and the work was ordered 
carried on under a subcommittee on Fish 
and Game Management of the new Com- 
mittee on Non-Timber Values. The For- 
esters’ Forest Committee was discharged 
at its request. All other committees were 
continued. The Committee on Resolu- 
tions brought in a number of resolutions, 
all of which were approved and have been 
sent to the designated agencies or persons. 
Mr. A. C. Cline and Mr. P. W. Ayres dis- 
cussed the summer meeting which will be 
held in conjunction with the meetings of 
a number of forestry organizations in the 
White Mountain National Forest early in 
September. 

Messrs. A. C. Cline and H. J. Mac- 
Aloney were reelected Chairman and 
Secretary-Treasurer respectively for the 
ensuing year, and Mr. H. O. Cook, Massa- 
chusetts, and Mr. P. H. Merrill, Vermont, 
were elected members of the Executive 
Council for a term of three years. 


RESOLUTIONS ADOPTED 


That the New England Section believes 
a member who has been unemployed 
during this period of financial stress, 
should be permitted, on written notice to 
the President and the Council, to become 
inactive until such time as he is in a posi- 
tion to resume his payment of dues. 


Inasmuch as the Costigan-Lafollette Bill 
now before the U. S. Senate provides an 
appropriation of $500,000,000 for the re- 
lief of the unemployed the New England 
Section requests the Executive Secretary 
of the Society, with the approval of the 


Council, to present to the proper senate 
committee information as to the oppor- 
tunities for justifiable employment in 
forestry activities. 

That the New England Section peti- 
tion the Council in the selection of an 
editor for the JouRNAL oF ForREsTRY, to 
make their choice from the ranks of the 
profession not officially connected with 
the public, that is national or state, forest 
service, in order that the freedom of ex- 
| pression of the members of the Society 
through its mouthpiece, the JOURNAL, 
shall not suffer by any suspicion of cen- 
sorship which might be either consciously 
or unconsciously exerted by the official 
connections of said editor with said public 
forestry organizations. 

_ That we favor the continuance of the 
paid Executive Secretary of the Society, 
and that the greatest latitude possible be 
given said Secretary subject to control 
by the Council as to general policy, in 
efforts to extend the field of opportunities 
for professional employment, and to 
strengthen the stability of professional ad- 
ministration in national and especially in 
state forestry departments. 

H. J. MacAtoney, 
Secretary. 


BEB 


Nortu Paciric SECTION MEETING 
Fepruary 23, 1933 


The meeting was called to order by 
Chairman Horton who presented Mr. 
Granger. 

Mr. Granger led off with the statement 
that the Society evidently is a strong or- 
ganization because in the past year there 
has been a gain in membership of 73 
in spite of the unfavorable times. He 
stated that members usually were being 
carried if unable to pay dues now, pro- 
vided they ask for a moratorium, but other- 
wise,after three notices to pay dues, they 
are dropped. 


SOCIETY AFFAIRS 
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Mr. Granger then stated the questions 
that he wished this section to consider. 
After his talk the meeting was thrown 
open for discussion. The questions dis- 
cussed follow: 

1. Should the Executive Secretary also 
be editor of the JournaL? Discussion 
led by Paul Keen, followed by Fullaway, 
Cronemiller, and Guthrie. Conclusion 
seems to favor a strong editor with at 
least part pay. The suggestion that each 
associate editor be responsible for getting 
out one issue of the JoURNAL was not 
favored; the majority of those present 
thought that one man, as the editor-in- 
chief, should assume this responsibility. 
Cleator moved that this section endorse 
present practice of having an editor-in 
chief for the JourNAL. Seconded and 
carried. 

2. Should the Journat be published 
every month? (Now omitted in June, 
July, August, and September) Andrews said 
he saw no objection if the Society had the 
money, the editor had time, and there 
was sufficient material. He suggested six 
bigger issues per year, one every two 
months as an alternative. There was ex- 
pression from several that articles in 
JOURNAL are too technical and that the 
field covered was rather narrow. 

3. Are student chapters desirable? 
Sinclair Wilson led off, taking a negative 
viewpoint. Guthrie took issue with Wil- 
son. Letter from Dean Winkenwerder 
read: 

“IT think in a way they would be quite 
desirable in that it would give the Forest 
Clubs a little better local standing if they 
were recognized as student chapters of the 
Society of American Foresters, and on the 
other hand it would make the Society 
more broadly recognized because it would 
receive publicity in connection with the 
activities of the Forest Clubs. There 
might be some objection to the idea in 
that the local student club might feel its 
identity would be submerged. If the So- 
ciety decides it would be advantageous, 
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the Forest Clubs can then decide for 
themselves whether they desire to affiliate.” 

Ames and Lindh spoke on _ negative 
side. Cleator moved that this section be 
in favor of student chapters. Lost on a 
rising vote. 

4. Should the Society rate the forest 
schools for the purpose of: (a) causing 
those below standard to build up or drop 
out? (b) furnishing a basis for determin- 
ing whether candidates for membership 
are adequately educated in forestry to 
justify election upon graduation? Guthrie 
pointed out that the engineering societies 
do this sort of thing for the engineering 
schools. Andrews moved, amid a chorus 
of seconds, that the question be dropped 
from consideration and the chair agreed. 

5. Would the Alleghany section’s pro- 
posed plan of sectional representation on 
the Council, and separate election of 
president and vice-president, be desirable, 
and should the proposal be placed before 
the Society for vote? Munger discussed 
the proposal and moved that this section 
approve the Alleghany proposal and that 
it be put before the Society for vote. 
Carried. (Note by Secretary: On April 
18, 1932, this section endorsed the Alle- 


ghany section’s idea for proportional rep- 


resentation on the Council. At that time 
the motion for approval was amended to 
provide that where—for purposes of se- 
lecting Council members—two or more 
local sections are grouped, the sections 
of each group would take turns in nomin- 
ating Council members.) 

6. Should the continuation of the 
Executive Secretary project be financed 
by contribution or by a raise in dues? 
Cleator favored continuation of donations 
and letting down the bars for increased 
membership. Brundage, Ames, and Fenby 
expressed the opinion that it is a poor 
time to raise the scale of dues. Andrews 
moved that the Society see what can be 
done with contributions for another year. 
Carried. 


7. Should the President and/or Council 
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speak for the Society on important issues 
as they arise without awaiting a vote of 
the Society? Ames, Wilson, and Brundage 
spoke in favor. No arguments against 
it and the chairman ruled that the section 
is favorable to action being taken without 
awaiting a vote of the Society. 
DonaLp N. MATTHEWS, 
Reporter. 
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ALLEGHENY SECTION MEETS 


The twelfth annual meeting of the Alle- 
gheny Section was held in Philadelphia 
on February 24 and 25, 1933, at the 
Hotel Stephen Girard. A total of 64 
members registered and attended the ses- 
sions. 

The following papers were presented: 
“Some Methods of Determining the Effi- 
ciency of Forest Wardens,” A. A. Doppel; 
“Yield of Oak-Chestnut Type in Pennsyl- 
vania,” J. E. Aughanbaugh; “Certain Cur- 
rent Trends in National Forestry,” L. L. 
Bishop; “Idle Land Problems in Pennsyl- 
vania,” E. A. Ziegler; “Results of Heavy 
Thinning in Planted White Pine,” G. S. 
Perry; “Annual Review of Current For- 
est Literature,” H. E. Clepper; “A Cord- 
wood. Study,” A. C. McIntyre. 

The following standing committees re- 
ported: Forest Fires, W. J. Seidel, Chair- 
man; Forest Types, A. C. McIntyre, Chair- 
man; Reforestation, G. S. Perry, Chair- 
man; Forest Practice, G. W. Dean, Chair- 
man; Insects and Diseases, L. W. R. Jack- 
son, Chairman; Land Policy, E. C. M. 
Richards, Chairman; Utilization, A. E. 
Rupp, Chairman. 

Features of the annual banquet on 
Friday night were an inspiring talk by 
Henry Solon Graves, Dean of the Yale 
Forest School and moving pictures shown 
by Mr. E. C. M. Richards which were 
taken at several section meetings and on 
his recent trip abroad. 

Considerable discussion centered around 
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)) the Section’s proposal to amend the So- 
| ciety Constitution to provide regional rep- 
4) resentation on the Council and culminated 
in a motion instructing the Secretary to 
| prepare petitions to force the Council to 
submit this proposal to the membership 
for action. It was reported that the re- 
| action of the other sections to this pro- 
posal was very favorable and its early 
passage was predicted. 

A thorough discussion of membership 
problems resulted in the appointment of 
a committee to discuss membership mat- 
ters and report as soon as possible. 

Several changes were made in the Sec- 
tion by-laws which provide for two addi- 
tional members of the Executive Commit- 
tee, for giving the Executive Committee 
power to act for the Section in all mat- 
ters and for filling vacancies in the Execu- 
tive and Meetings Committee. 

The Section extended a vote of thanks 
to Emanuel Fritz the retiring Editor of 
the JOURNAL. 

The following officers of the Section 
were elected: K. E. Pfeiffer, Chairman, 
Assistant State Forester, Maryland; W. S. 
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Taber, Vice-Chairman, State Forester, Del- 
aware; H. F. Round, Secretary-Treasurer, 
Pennsylvania Railroad; N. T. Kessler, 
Executive Committee, Assistant Forester, 
New Jersey; A. C. McIntyre, Executive 
Committee, Pennsylvania State College. 
H. F. Rounp, 


Secretary. 
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PERSONALS 


P. S. Lovejoy, after many months of 
illness, has again returned to his duties 
in charge of the Game Division of the 
Michigan State Conservation Department, 
although he has not yet fully recovered. 
Lovejoy’s article in this issue is excellent 
evidence that he is back in his old form. 


John M. Heilman has received a perma- 
nent appointment as forester for the City 
of Newark, N. J., stationed on the New- 
ark watershed of approximately 35,000 
acres with headquarters at Charlotteburg. 


BRR 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior Mem- 
bers, Senior Members and Fellows for comment or protest. The list includes all 
nominations received since the publication of the list in the March JouRNAL, without 
question as to eligibility. The names have not been passed upon by the Council. Im- 
portant information regarding the qualifications of any candidate, which will enable 
the Council to take final action with a knowledge of essential facts, should be submitted 
to the undersigned before May 15, 1933. Statements on different men should be sub- 
mitted on different sheets. Communications relating to candidates are considered by the 


Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBERSHIP 


Name and Education 


Altman, Harry Edwin 
Penn State, ’29; 
Bese. 31: 

Barber, Philip E. 
Grammar School; part of a year 
High School. 


N. C. State, 


Title and Address 


Assistant Forester, Penn. Dept. of 
Forests and Waters, Wilcox, Pa. 


Blister Rust Agent, U. S. Dept. of 
Agric., Saratoga Springs, N. Y. 


Proposed by 
Allegheny Section 


New York Section 
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FOR ELECTION TO GRADE OF JUNIOR MEMBERSHIP 


Name and Education 


Box, Reuben P. 
Grammar School. 

Brener, William Henry 
U. of Mont.; U. of Minn., B. S. F., 
30. 

Colman, Edward Abenheim 
(Wh se (Gfilties: ae SU, Bp 

Diemer, Jack A. 

Iowa State, B. S. F., 730; U. of 
Calif., °30-31. 

Fowler, O. E. 

Clarksburg College, 04. 

Garland, Hereford 
WeotiGalit{Baon te ol, Dhesis 
in preparation for M. S., Dec., ’32. 

Gordon, Luther C. 

1 yr. high school. 

Graves, J. A. 

High school, 1% yrs. 

Greene, Edward Chace, Jr. 
U. of Denver, Yale U., Ph. B., 
AY WES ake, BPE 

Harpp, Noble H. 
High school. 

Hassler, Ivan 


Mich. State, B. S. F., ’30 


Ibenthal, William H. 

U. of Mont., B. S. F., 32 
Johnson, Fred. W. 

U. of Ohio, B. S., ’23; U. of Calif. 
Kallander, Harry R. 

Ore. State, B. S. F., 30 


McNeel, Wakelin 
Lawrence College, B. S., 06; U. 
of Wis., Summer, ’08; Biltmore 
Forestry School, 10-11; Colum- 
bia U., Summer, 714. 

Morris, William G. 

U. of Wash., B. S. F., ’30; U. of 
Calif., M. S. F., 31. 

Moser, Harold C. 

Iowa State, B. S. F., °31 

Palmer, W. Morris, Jr. 

Penn State, B. S. F., ’32 

Pommerening, Louis A. 
U. of Mich., B. S. F., 
‘Ba: 

Richmond, Paul B. 
Cobleskill State Agric., 
lumbia U., ’32. 

Robert, J. Conrad 
N. Y. State Ranger School. 

Simson, A. G. 
Grammar school, 
school. 


23, M. F., 


24; Co- 


2 yrs. high 


Smith, Clyde T. 
Iowa State, B. S. F., °31. 
Smoot, Ralph O. 
Cee ie Ses U. of Mich., 


Title and Address 


Assistant Forest Supervisor, Lassen 
N. F., Stirling City, Calif. 

State Central Nursery, Wisconsin 
Rapids, Wis. 


Working toward M. S. in forestry, 
U. of Calif., Berkeley, Calif. 

Junior Forester, Lake States Forest 
Exp. Sta., St. Paul, Minn. 


State District Forester, Sacramento, 
Calif. 

Technical Assistant in Wood Tech- 
nology, U. of Calif., Berkeley, Calif. 


Acting State District Forester, La 
Mesa, Calif. 

Fire Chief, State Div. of Forestry, 
Pasadena, Calif. 

Manager, Vista Del Mar Coffee 
Plantation, El Volcan Province of 
Chiriqui, Republic of Panama. 
Blister Rust Agent, U. S. Dept. of 
Agric., Warrensburg, N. Y. 

Land Inventory Assistant, Conserva- 
tion Dept. of Wisconsin, Merrill, 
Wis. 

Field Assistant, Wisconsin Conserva- 
tion Dept., Rhinelander, Wis. 
Junior Range Examiner, U. S. Forest 
Service, Mt. Shasta, Calif. 
Foreman, Beetle Control Camp, U. 
S. Forest Service, Klamath Agency, 
Ore. 

Junior Extension Forester College of 
Agriculture, Madison, Wis. 


Junior Forester, U. S. Forest Serv- 
ice, Portland, Ore. 


Junior Forester, Lake States Forest 
Exp. Sta., St. Paul, Minn. 

Blister Rust Agent, U. S. Dept. of 
Agric., Ludlow, Pa. 

Unemployed, Ann Arbor, Mich. 


In charge of Greenhaven State Nurs- 
ery, Stormville, N. Y. 


N. Y. State Conservation Dept., Al- 
bany, N. Y 

In charge, Development of special 
radio sending and receiving equip- 
ment for use by forestry agencies, 
U. S. Forest Service, Vancouver, 
Wash. 

Conservation Dept., Milwaukee, Wis. 


Foreman, Reconstruction Finance 
Corporation, Allingdale, W. Va. 


Proposed by 
California Section 


Wisconsin Section 


California Section 


Minnesota Section 


California Section 


California Section 


California Section 
California Section 
H. H. Chapman 
George A. Garrett 
Samuel J. Record 
New York Section 


Wisconsin Section 


Wisconsin Section 
California Section 


North Pacific Section 


Wisconsin Section 


North Pacific Section 


Minnesota Section 
Allegheny Section 
Ohio Valley Section 


New York Section 


New York Section 


North Pacific Section 


Wisconsin Section 


Allegheny Section 
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FOR ELECTION TO GRADE OF JUNIOR MEMBERSHIP 


Name and Education 


Stoeckeler, J. H. 
Iowa State, B. S. F., ’30, M. S., ’31. 
Thompson, Herbert A. 
__N. Y. State Ranger School, ’26. 
Whipple, Gurth 
Eastman Business College, N. Y. 
Cy Li yr-; 10! 
Whitehurch, G. M. 
U. of Minn., B. S., ’26. 


Title and Address 


Junior Forester, Lake States Forest 

Exp. Sta., St. Paul, Minn. 

pisonest, Forest Estate, Chancellor, 
ae 

Director, Publicity and Publications, 

N. Y. State College of Forestry, 

Syracuse, N. Y. 

Foreman, Forestation Nursery, Pasa- 

dena, Calif. 


Proposed by 
Minnesota Section 


Allegheny Section 


New York Section 


California Section 


| FOR ELECTION TO GRADE OF SENIOR MEMBERSHIP 


: 
Dobbins, Harry E. 
=U. of Mich. B.S. F. 
Member, 1927.) 
Foss, William M. 
U. of Maine, B. S. F., ’23. (Junior 
Member, 1925.) 
Frank, Bernard 
Cornell U., B. S. F., ’25, M. F., 
°29; U. of Wis., ’30’32. Completed 
work in Economics, passed Pre- 
liminary test and language re- 
quirements for Ph. D. (Junior 
Member, 1926.) 
Gevorkiantz, Suren R. 
U. of Calif., B. S. F., 24; Harvard 
U., M. F., ’28. (Junior Member, 
1927.) 
Littlefield, Edward W. 
U:. of=Mich.,- B.-S.-F,, °21, M. F., 
23. (Junior Member, 1925.) 
McIntyre, Henry L. 
High school; completed Extension 
Course Entomology, Mass. Agric. 
College. (Junior Member, 1928.) 
Rankin, Duncan G. 
N. Y. State College of Forestry, 
B. S. F., ’23. (Junior Member, 
1925.) 
Shirley, Hardy Lomax 
Indiana U., A. B., ’22; Yale U., 
Ph. D., ’28. (Junior Member, 
1930.) 


(Junior 


District Forester, N. Y. Conserva- 
tion Department, Jamestown, N. Y. 


Supervising Forester, Ballston Spa, 
INSYe 


Assistant Forest Economist, Lake 
States For. Exp. Sta., St. Paul, 
Minn. 


Assistant Silviculturist, Lake States 
Forest Exp. St., St. Paul, Minn. 


Superintendent of Forest Investiga- 
tion, Conservation Department, Al- 
bany, N. Y. 

Superintendent, Bureau of Forest 
Pest Control, Conservation Depart- 
ment, Albany, N. Y. 


Supervising Forester, Conservation 
Department, Albany, N. Y 


Associate Silviculturist, Lake States 
Forest Exp. Sta., St. Paul, Minn. 


New York Section 


New York Section 


Minnesota Section 


Minnesota Section 


New York Section 


New York Section 


New York Section 


Minnesota Section 


FOR ELECTION TO GRADE OF ASSOCIATE MEMBERSHIP 


Hallauer, Frank J. 
Purdue U., B. S. Civil Eng., ’10; 
U. of Wis., 710-11. 


Forest Survey, U. S. Forest Service, 


Washington, D. C. 


Wisconsin Section 
Washington Section 


FOR ELECTION TO GRADE OF HONORARY MEMBERSHIP 


de Quevedo, Senor Miguel A. 


President, Sociedad Forestal Mexi- 
cana, Calle del Eliseo No. 11, 
Mexico City, Mex. 


California Section 


C. F. KorstIan, 


Member of Council in Charge of Admissions. 


JOURNAL OF FORESTRY 


Just Out! 
FOREST BANKRUPTCY IN AMERICA 


By Lieut. Cou. George P. AHERN Author of Deforested America 
319 Pages. Bound in Forest Green Cloth. Price $2.00. 


This authoritative report, presenting the situation in each of the forty-eight states and graphically picturing 
the huge waste and wanton destruction of one of our most important national resources, should cause 
every citizen to think and act. 


AN AMAZING ACCOUNT OF FOREST CONDITIONS TODAY 


Enthusiastically praised by foremost forestry authorities—including Raphael Zon, Major R. Y. Stuart, 
Ss. Dana, Edward I. Kotok, Tom Gill, A. F. Woods, H. H. Bennett, and others. 


BUY OF YOUR BOOKSHOP or 
THE GREEN LAMP LEAGUE, INC., Publishers 
612 International Building, 1319 F Street, N. W., Washington, D. C. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 


For catalog and further information address 


JOHN M. BRISCOE 
PROFESSOR OF FORESTRY 


THE NEW YORK STATE COLLEGE OF FORESTRY 


SYRACUSE, N. Y. 


NDERGRADUATE courses of four years are offered in forestry leading to egree 
of Bachelor of Science. There is also opportunity for reel ieee wick = — 
branches of forestry leading to advanced degrees. 

The College owns and controls approximately 20,000 acres of Experimental Forest 
Lands in various sections of the State. These forest lands, together with the Roosevelt Wild 
rae Experiment Station at the College, offer excellent opportunities for practical work in 
orestry. 

Facilities for instruction in pulp and paper making, in kiln-dryin. i 
ing and a portable sawmill are features of the eonipletaly caaited eroaeet mere 


Catalog will be sent upon request. SAMUEL N. SPRING, Dean 


HARDY NORTHERN GROWN EVERGREENS 


Trees for Reforestation or Christmas Tree plantations from the most northern 
forest nursery in New England. 

It has long been recognized that a northern grown tree from northern grown 
seed is a hardier tree and makes wonderful growth when taken to a warmer 


a LE. ores Dept. C-1 
ISOS cursurric 


climate. Cmpan: NURSERY 
We have an extensive stock of pines, spruces, fir and cedar for forest plant- 

ing, Christmas Tree planting or lining out purposes at prices in Pacing with Oquossoe, 

the times. Write for Price List Maine 


SERVICE TO MEMBERS 
If you want information and prices on books, fire-fighting equipment, 
personal equipment—in fact, equipment and supplies of any kind, write the 


SOCIETY OF AMERICAN FORESTERS 
810 HILL BLDG., WASHINGTON, D. C. 


SOCIETY OFFICERS MB 


aN 


Officers and Members of Council 


President, C. M. Grancer, Forest Service, Washington, D. C. 
Vice-President, Joun D. Guturtr, Forest Service, Portland, Oregon. 
Secretary-Treasurer, Paut. G. Repincton, Biological Survey, Washington, D. C. 


Council 


The Council consists of the above officers and the following members: 


Term expires Term expires 
Ratpy S. Hosmer... Dec. 31, 1933. E. L. Demmon._.___-_-____ Dec. 31, 1935 
CHETONE DO sHoOwEs 2.8 |=. Decgo lal 033s eA Pea AWES = tale 2 ee Dec. 31, 1935 
SUMARTED. SHOW.) 2 er Dec. 31, 1933 C. F. Korstian__.._.________ Dec. 31, 1935 
CiaupEe R. Tittotson___ Dec. 31, 1933 Huco WINKENWERDER..._..____- Dec. 31, 1935 


Member in Charge of Admissions 
C. F. Korstian 


Executive Offices 


810 Hill Bldg., Washington, D. C. 
FRANKLIN W. ReeEp, Executive Secretary 


Section Officers 


Allegheny 
Pfeiffer, Chairman, Asst. State Forester, 1411 Fidelity Bldg., Baltimore, Md. 


K. E. 
W. S. Taber, Vice-Chairman, State Forester, Dover, Del. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


: Appalachian 
C. F. Evans, Chairman, 223 Federal Bldg., Asheville, N. C. 
F. H. Claridge, Vice-Chairman, Dept. of Conservation and Development, Raleigh, N. C. 
I. H. Sims, Secretary, 223 Federal Bldg., Asheville, N. C. 


California 
S. B. Show, Chairman, U. S. Forest Service, San Francisco, Calif. 
George Cecil, Vice-Chairman, Chamber of Commerce, Los Angeles, Calif. 
Russell Beeson, Secretary, U. S. Forest Service, San Francisco, Calif. 


Central Rocky Mountain 


John H. Hatton, Chairman, U. S. Forest Service, Denver, Colo. 
H. D. Cochran, Vice-Chairman, U. S. Forest Service, Denver, Colo. 
Lynn H. Douglas, Secretary-Treasurer, U. S. Forest Service, Denver, Colo. 


Gulf States 


G. H. Lentz, Chairman, 600 Stern Bldg., New Orleans, La. 
P. M. Garrison, Vice-Chairman, Bogalusa, La. 
Robert Moore, Secretary, University Station, Baton Rouge, La. 
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Intermountain 


Thornton G. Taylor, Chairman, Utah Agricultural College, Logan, Utah. 
Rubee G: Noi eVize Charing U. S. Forest Service, Salt Lake City, Utah. 
G. W. Craddock, Jr., Secretary, Intermtn. Forest & Range Exp. Sta., Ogden, Utah. 


Minnesota 


Dr. H. L. Shirley, Chairman, Lake States Forest Exp. Sta., University Farm, St. Paul, Minn. 
L. W. Rees, Secretary-Treasurer, Div. of Forestry, University Farm, St. Paul, Minn. 


New England 


A. C. Cline, Chairman, Harvard Forest, Petersham, Mass. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., 335 Prospect St., New Haven, Con.. 


New York 


H. P. Brown, Chairman, N. Y. State College of Forestry, Syracuse, N. Y. 
H. C. Belyea, Secretary, N. Y. State College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


Phillip Neff, Chairman, U. S. Forest Service, Missoula, Mont. 
Dr. E. E. Hubert, Vice-Chairman, University of Idaho Forest School, Moscow, Idaho. 
‘G. M. DeJarnette, Secretary, N. Rocky Mt. For. Exp. Sta., Missoula, Mont. 


North Pacific 


F. V. Horton, Chairman, U. S. Forest Service, Portland, Ore. 

R. E. McArdle, Secretary-Treasurer, 514 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Oregon: F. P. Keen, 501 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Washington: W. G. Weigle, 4722 16th Ave. N. E., Seattle, Wash. 
Vice-Chairman, British Columbia: F. M. Knapp, Forestry Dept., U. of B. C., Vancouver, Can. 
Vice-Chairman, Hawaii: L. W. Bryan. 

Vice-Chairman, Alaska: M. L. Merritt, U. S. Forest Service, Juneau, Alaska. 


Ohio Valley 


Shirley W. Allen, Chairman, School of Forestry and Conservation, Ann Arbor, Mich. 
T. E. Shaw, Secretary-Treasurer, Purdue University, Lafayette, Ind. 


Ozark 


Glen Durrell, Chairman, Okla. Forest Service, Broken Bow, Okla. 
Wilson Martin, Vice-Chairman, Highland Rim Office, Dickson, Tenn. 
Charles A. Gillett, Secretary, Extension Service, Little Rock, Ark. 


Southeastern 


J. Hall, Chairman, 1412 Barnett Natl. Bank Bldg., Jacksonville, Fla. 
Ms Hadley, Vice-Chairman, Lake City, Fla. 


oh 
E. 
W Moore, Secretary-Treasurer, c/o James D. Lacey Co., Jacksonville, Fla. 


Southwestern 


Frederic Winn, Chairman, 1401 Rincon Road, Tucson, Ariz. 
William H. Zeh, Vice-Chairman, 606 N. 12th St., Albuquerque, N. Mex. 
Bert R. Lexen, Secretary-Treasurer, S. W. For. and Range Exp. Sta., Univ. of Ariz., Tucson, Ariz. 


Washington 


J.P. Kinney, Chairman, Indian Office, Dept. of Interior, Washington, D. C. 
Alfred E. Fivaz, Vice-Chairman, Bureau Plant Industry, Washington, D. C. 
Perkins Coville, Secretary, U. S. Forest Service, Washington, D. C. 


Wisconsin 


Crosley A. Hoar, Chairman, U. S. Forest Service, Milwaukee, Wis. 
William L. Barker, Jr., Secretary, U. S. Forest Service, Milwaukee, Wis. 


te eye’ EVEN THE DRIEST 
oan OF WEATHER 


Need Not Interfere With 
Blasting 


; |) ' 
Ne TY On | 
de Mallet 


When the forester fires a Giant 
charge of rightly selected Giant explosive, properly loaded, it all 
explodes so that any chance of loose burning powder being thrown 
around is minimized. This feature of dependability is one of par- 
ticular importance at all times and especially during dry seasons. 


To assure best results Giant not only prepares suitable formula 
but advises as to the selection of the appropriate grade and its use. 


Giant Explosives are the result of 65 years of experience plus 
ample resources and the finest of facilities in laboratories and 


plants. 


ANT 


EXPLOSIVES 
HE GIANT POWDER CO., CONSOLIDATED 


Crocker First National Bank Building, San Francisco, California 
EVERYTHING FOR BLASTING 


BRANCH OFFICES: 
‘te, Mont. Seattle, Wash. Salt Lake City, Utah Portland, Ore. Spokane, Wash. Los Angeles, Calif. 


PLAS POWDER COMPANY EAST OF THE ROCKIES 
SS SS SE SDE SDS MLE L ILE LLLP ODL LLL D ELLIE A TTS 


LET'S FIGHT FIRE 


WITH 


WAJAX 
Model DDV 


An absolutely de- 
pendable and 
thoroughly 


Ready at all 
times to give 
protection to li 
and property. 


proven unit. 


WAJAX FOREST FIRE PUMP 
MODEL DDV 


(Made in U. S. A.) 


OUTSTANDING FEATURES 
SIMPLICITY : 
Only eight moving parts. This means freedom from wear, depreciation and 
breakdowns. 
LIGHT WEIGHT 
While powerful and of big pumping capacities, the WAJAX Pump is light 
enough to be carried by one man. 
HIGH PRESSURE 


Pressures up to 200 pounds are reached with the WAJAX Pump. This means 
longer lines of Hose can be used and you can get water to a fire at longer 
distances from the source of water supply. 


NO PRIMING 


There is no complicated priming mechanism. This demonstrates the high 
mechanical efficiency of the WAJAX Pump. For vertical lifts up to 20 feet 
no priming is required. 
“RANGER-SPECIAL” Brand 
FOREST FIRE HOSE 
Buy Quatity ... and Ger Lone Lire, Wuicu Is Economy 


As Pump Manufacturers, the experience gained over a 
number of years enables us to recommend the grade and 
quality of hose best suited for the efficient operation of our 
pumps, and best suited to properly meet your requirements. 


Write us for Catalogue and Prices 


FENWICK-REDDAWAY MEG, CO, 


FACTORY, NEWARK, NEW JERSEY 
Also Manufacturers of 


The “RANGER-SPECIAL” Knapsack Water Bag & Hand Fire Pump 


’ 
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